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(57) Abstract : 

PROBLEM TO BE SOLVED: To provide a compact switching device that can 
handle larger-power, high-frequency signal by a relatively low control 
voltage and switches the signal paths of at least first, second, and 
third frequency bands, and to provide a portable terminal device using 
the switching device. 

SOLUTION: A first signal terminal of a diplexer 1 is connected to an 
antenna terminal Tant, and a second signal terminal is connected to a 
high-frequency switch 4 via a filter 2. A third signal terminal of the 
diplexer is connected to a high-frequency switch 50 via a filter 3. A 
high-frequency switch 4 has PIN diodes Dl and D2 as a switching element, 
and switches a GSM transmission signal and a GSM reception signal. A 
high-frequency switch 50 has three sets of serially connected multiple- 
stage FETs 31-33, 21-23, and 31-33 as switching elements, and switches a 



WCDMA transmission/reception signal, a DCS transmission signal, and a 
DCS reception signal. 
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CLAIMS 

AXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXX 

[Claim(s) ] 

[Claim 1] The 1st signal terminal which is switching equipment which 
switches the signal path of the 1st, 2nd, and 3rd frequency band at 
least, and is said common transceiver signal terminal of the signal of 
the 1st, 2nd, and 3rd frequency band at least, The 2nd signal terminal 
which outputs the signal of said 1st frequency band separated from the 



received signal, While distributing the input signal which has the 3rd 
signal terminal which outputs the remaining signal with which the signal 
of said 1st frequency band was separated, and is inputted into said 1st 
signal terminal to said 2nd and 3rd signal terminals The diplexer which 
combines the sending signal inputted into said 2nd and 3rd signal 
terminals, and is outputted to the 1st signal terminal, The 1st high 
frequency switch connected to said 2nd signal terminal of this diplexer, 
It has the 2nd high frequency switch connected to said 3rd signal 
terminal of said diplexer. Said 1st high frequency switch It has two or 
more switching means constituted by diode, respectively. It is 
constituted so that two signal terminals may be alternatively switched 
to the 2nd signal terminal of said diplexer and it may connect. Said 2nd 
high frequency switch Switching equipment characterized by being 
constituted so that it may have at least three switching means 
constituted by FET, respectively, at least three signal terminals may be 
alternatively switched to the 3rd signal terminal of said diplexer and 
it may connect. 

[Claim 2] Each switching means of said 2nd high frequency switch is 
switching equipment according to claim 1 characterized by including two 
or more FET by which the series connection was carried out. 
[Claim 3] The signal of said 1st, 2nd, and 3rd frequency band is 
switching equipment according to claim 1 or 2 characterized by being the 
signal of GSM, WCDMA, and DCS, respectively. 

[Claim 4] It is switching equipment according to claim 3 characterized 
by for said 1st high frequency switch having a PIN diode as a switching 
means, performing a switch of a GSM sending signal and a GSM input 
signal, and for said 2nd high frequency switch having multistage [ 3 
sets of / by which series connection was carried out / FET ] as a 
switching means, and performing a switch of a WCDMA transceiver signal, 
a DCS sending signal, and a DCS input signal. 

[Claim 5] The pocket communication terminal characterized by having 
connected the 1st signal terminal of said diplexer of switching 
equipment according to claim 1 to 4 to the antenna, having connected the 
transceiver circuit of the signal of said 1st frequency band to two 
signal terminals of said 1st high frequency switch, having connected the 
transceiver circuit of the signal of said 2nd and 3rd frequency band at 
at least three signal terminals of said 2nd high frequency switch, and 
constituting. 
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DETAILED DESCRIPTION 

[Detailed Description of the Invention] 

[0001] 

[Field of the Invention] Especially this invention relates to the 
switching equipment which switches the signal path of at least three 
frequency bands used into the pocket communication terminal in a 
multisystem which is different in a frequency band and a communication 
mode about a pocket communication terminal. 
[0002] 

[Description of the Prior Art] In recent years, mobile communications 
are greatly developed and the pocket communication terminal (only 
henceforth a personal digital assistant) which used two or more 
frequency bands and two or more communication modes is proposed in 
Europe. For example, there is UMTS (Universal Mobile Telecommunication 
System) which combined GSM (Global System for Mobile communications) of 
a 900MHz band, DCS (Digital Cellular System) of a 1. 8GHz band, and WCDMA 
(Wideband Code Division Multiple Access) of a 2GHz band. 
[0003] Since UMTS needs to operate as a personal digital assistant of 
the multisystem with which a frequency band differs from a communication 
mode, a circuit becomes complicated and the increment in components mark 
causes enlargement of a device, and the increment in cost. For this 
reason, it is necessary to perform positively reduction of the 
components mark by concentration of a circuit, and common use-ization of 
components. Since especially the thing for which common use-ization of 
an antenna with large size is attained contributes to the 
miniaturization of a terminal greatly, in order to switch one antenna 
between systems, development of small switching equipment has been an 
important technical problem. 

[0004] There is switching equipment which performs common use-ization of 
a diplexer and the **** antenna for a high frequency switch as a 



conventional example to the personal digital assistants which unified 
GSM and DCS. As this kind of switching equipment, what was indicated by 
JP, 2000-183780, A is mentioned, for example. 

[0005] The configuration of the switching equipment of such a 
conventional example is shown in drawing 4 . The antenna which resonates 
to the frequency band of both GSM and DCS is connected to the antenna 
terminal Tant. A GSM receiving circuit is connected to the GSM input- 
signal terminal Tgsmrx. A GSM sending circuit is connected to the GSM 
sending-signal terminal Tgsmtx. A DCS receiving circuit is connected to 
the DCS input-signal terminal Tdcsrx. A DCS sending circuit is connected 
to the DCS sending-signal terminal Tdcstx. A diplexer 1 has the property 
which compounded the high-pass filter and the low pass filter, and 
separates the signal of GSM and DCS mutually by about 20dB isolation. A 
filter 2 decreases the higher harmonic of a GSM sending signal. The high 
frequency switch 4 switches transmission and reception of GSM. A filter 
3 decreases the higher harmonic of a DCS sending signal. The high 
frequency switch 5 switches transmission and reception of DCS. 
[0006] Here, the PIN diode is used for the high frequency switches 4 and 
5. If the forward bias of this PIN diode is carried out, an impedance 
will fall to about several ohms and will be turned on, and if reverse 
bias is carried out, the capacity between terminals will be turned off 
[ which is hundreds fF extent ] with a high impedance. When treating 
large power by the PIN diode and it is generally in an OFF state, it is 
easy to generate distortion to the signal at the time of transmission. 
[0007] When transmitting by GSM, the electrical potential difference of 
3V is applied to the control terminals Tctl2 and Tctl3, and 0V are added 
to Tctll and Tctl4. Thereby, PIN diodes Dl and D2 are turned on, and 
both D3 and D4 are turned off. [ both ] Therefore, between the GSM 
sending-signal terminal Tgsmtx and filters 2 is turned on, and a GSM 
sending signal is transmitted even to the antenna terminal Tant through 
the high frequency switch 4, a filter 2, and a diplexer 1. Although even 
the high frequency switch 5 reaches, to PIN diodes D3 and D4 which are 
in an OFF state since 20dB or more is decreased from 33dBm of a GSM 
convention by the diplexer 1, only about 13dBm of a part of GSM sending 
signals is not impressed, and it does not generate distortion in the 
hard flow bias voltage of a low battery in them, either. Although the 
electrical potential difference of 3V is applied to the control 
terminals Tctll and Tctl4 and 0V are added to Tctl2 and Tctl3 when 
transmitting by DCS, explanation of operation is the same as that of the 
case of GSM transmission. 
[0008] 



[Problem(s) to be Solved by the Invention] Thus, the switching equipment 
of the conventional example has prevented distorted generating by the 
PIN diode in an OFF state by separating the sending signal of GSM and 
DCS mutually by the diplexer 1. This is [0009] which can be referred to 
as being a configuration realizable by the small diplexer from a 900MHz 
band being [ GSM ] separated and DCS being [ the 1. 8GHz band and the 
frequency ] greatly separated. However, since a 2GHz band approaches 
[ WCDMA ] and the 1. 8GHz band and the frequency are approaching [ DCS ] 
mutually in order to also switch WCDMA further in addition to GSM and 
DCS, in a small diplexer, the problem of being inseparable produces both 
signals. 

[0010] Although the method of suppressing distorted generating by 
applying the hard flow bias voltage of the high voltage to a PIN diode 
is also considered, it will be necessary to have electrical-potential- 
difference inverters, such as a DC-DC converter, and the problem that 
components mark and cost increase will arise. Therefore, this approach 
is not suitable for a small personal digital assistant. 
[0011] Moreover, a high frequency switch like the high frequency 
switches 4 and 5 using a PIN diode also has the problem of being hard to 
extend to a switch of three or more signals, on the structure. 
[0012] This invention is made in order to solve this trouble, and it 
aims at offering the small switching equipment which can deal with the 
RF signal of large power with comparatively low control voltage and to 
which the signal path of the 1st, 2nd, and 3rd frequency band is 
switched at least, and the personal digital assistant equipment using 
this. 
[0013] 

[Means for Solving the Problem] The 1st signal terminal which the 
switching equipment by this invention is switching equipment which 
switches the signal path of the 1st, 2nd, and 3rd frequency band at 
least, and is said common transceiver signal terminal of the signal of 
the 1st, 2nd, and 3rd frequency band at least, The 2nd signal terminal 
which outputs the signal of said 1st frequency band separated from the 
received signal, While distributing the input signal which has the 3rd 
signal terminal which outputs the remaining signal with which the signal 
of said 1st frequency band was separated, and is inputted into said 1st 
signal terminal to said 2nd and 3rd signal terminals The diplexer which 
combines the sending signal inputted into said 2nd and 3rd signal 
terminals, and is outputted to the 1st signal terminal, The 1st high 
frequency switch connected to said 2nd signal terminal of this diplexer, 
It has the 2nd high frequency switch connected to said 3rd signal 



terminal of said diplexer. Said 1st high frequency switch It has two or 
more switching means constituted by diode, respectively. It is 
constituted so that two signal terminals may be alternatively switched 
to the 2nd signal terminal of said diplexer and it may connect. Said 2nd 
high frequency switch It has at least three switching means constituted 
by FET, respectively, and is characterized by being constituted so that 
at least three signal terminals may be alternatively switched to the 3rd 
signal terminal of said diplexer and it may connect. 
[0014] Thus, although the signal of at least three frequency bands is 
dealt with, without enlarging a diplexer, first, it divides into two to 
the signal of one frequency band, and the signal of other frequency 
bands, and is coped with by signal switch with at least three switching 
means in the 2nd high frequency switch about the signal with which the 
signal of two or more frequency bands was intermingled. The 2nd high 
frequency switch which consists of this at least three switching means 
serves as easy circuitry using comparatively small components mark by 
constituting from FET instead of diode. 

[0015] Moreover, even if impressed with the sending signal of other 
frequency bands which do not go via a diplexer within the 2nd high 
frequency switch by making serial multistage connection of FET of each 
switching means of the 2nd high frequency switch not declining, FET in 
an OFF state cannot be turned on with low hard flow bias voltage, either, 
and can prevent generating of distortion. 

[0016] On the other hand, the 1st high frequency switch turns on both 
diodes in coincidence at the time of signal transmission, when switching 
the two signal terminal by constituting from diode. (At the time of 
signal reception, both diodes are turned off in coincidence. ) For this 
reason, within the 1st high frequency switch, the problem of the 
distortion at the time of OFF of a switching element does not arise at 
the time of signal transmission. In relation with the 2nd high frequency 
switch, since a diplexer enters in between, the problem of distortion is 
not produced too. 

[0017] In the above-mentioned switching equipment, the signal of said 
1st, 2nd, and 3rd frequency band is a signal of GSM, WCDMA, and DCS, 
respectively. 

[0018] The pocket communication terminal by this invention can connect 
the 1st signal terminal of said diplexer of the switching equipment of 
the above-mentioned configuration to an antenna, can connect the 
transceiver circuit of the signal of said 1st frequency band to two 
signal terminals of said 1st high frequency switch, and can connect and 
constitute the transceiver circuit of the signal of said 2nd and 3rd 



frequency band for at least three signal terminals of said 2nd high 

frequency switch. 

[0019] 

[Embodiment of the Invention] Hereafter, the gestalt of operation of 
this invention is explained to a detail. 

[0020] The configuration of the switching equipment which is the gestalt 
of operation of this invention is shown in drawing 1 . The same 
reference mark is given to the same element as the component shown in 
drawing 4 in this drawing. The antenna which resonates to WCDMA and the 
frequency band of DCS and GSM is connected to the antenna terminal Tant. 
A GSM receiving circuit is connected to the GSM input-signal terminal 
Tgsmrx. A GSM sending circuit is connected to the GSM sending-signal 
terminal Tgsmtx. A DCS receiving circuit is connected to the DCS input- 
signal terminal Tdcsrx. A DCS sending circuit is connected to the DCS 
sending-signal terminal Tdcstx. The transceiver circuit of WCDMA is 
connected to the WCDMA transceiver signal terminal Twcdma. Here, it is 
because the duplex operation of WCDMA is FDD (Frequency Domain Duplex), 
so transmission and reception are performed to coincidence that only 
WCDMA is transmission and reception. 

[0021] As mentioned above, a diplexer 1 has the compound property of a 
high-pass filter and a low pass filter. With the configuration of 
drawing 1 , a diplexer 1 has the 1st signal terminal connected to the 
antenna terminal Tant, the 2nd signal terminal connected to a filter 2, 
and the 3rd signal terminal connected to a filter 3. the signal of WCDMA 
and DCS — the high-pass filter of a diplexer 1 — a passage — the 
signal of GSM — the low pass filter of a diplexer 1 — a passage — 
both signals — mutual — about 20dB — it dissociates by isolation. A 
filter 2 decreases the higher harmonic of a GSM sending signal. A filter 
3 decreases the higher harmonic of WCDMA and a DCS sending signal. The 
high frequency switch 4 is controlled to make it flow through one side 
of the sending signal of GSM, and an input signal. The high frequency 
switch 50 is controlled to make it flow through any one of the sending 
signal of DCS, an input signal, and the transceiver signals of WCDMA. 
[0022] Here, the high frequency switch 4 has the same configuration as 
the high frequency switch 4 shown in drawing 4 , and uses a PIN diode as 
a switching element. As mentioned above, if the forward bias of the PIN 
diode is carried out, an impedance will fall to about several ohms and 
will be turned on, and if reverse bias is carried out, the capacity 
between terminals will be turned off [ which is hundreds fF extent ] 
with a high impedance. 

[0023] on the other hand — the high frequency switch 50 — as a 



switching element — field-effect transistor FET (Field Effect 
Transistor) — GaAs (gallium arsenide) FET is especially used here. That 
is, between the WCDMA transceiver signal terminal Twcdma, the DCS 
sending-signal terminal Tdcstx, each signal terminal of the DCS input- 
signal terminal Tdcsrx, and a filter 3, FET 31, 32, and 33 by which 
series connection was carried out, FET 21, 22, and 23 by which series 
connection was carried out, and FET 11, 12, and 13 by which series 
connection was carried out are inserted, respectively. Control voltage 
is impressed to FET 31, 32, and 33 from the control terminal Tctl5 
through Resistance Rg, respectively. Control voltage is impressed to FET 
21, 22, and 23 from the control terminal Tctl4 through Resistance Rg, 
respectively. Similarly, control voltage is impressed to FET 11, 12, and 
13 from the control terminal Tctl3 through Resistance Rg, respectively. 
Moreover, the bias voltage terminal Tbias is connected to each terminal 
by the side of the transceiver circuit of FET 33, 23, and 13 (the source 
or drain) through resistance R5, R4, and R3, respectively. Furthermore, 
the bias voltage terminal Tbias is connected to the terminal by the side 
of the filter 3 of FET 31, 21, and 11 (a drain or source) through 
Resistance Rb. 

[0024] FET of a non-saturation region is served like resistance, and it 
uses that the resistance changes with gate voltage. Near turn-on 
electrical-potential-difference Vf, an impedance falls to several ohms, 
and is turned on, and capacity is turned off [ of hundreds fF(s) ] with 
a high impedance below by pinch-off-voltage Although it is easy to 

generate distortion when treating large power by FET and it is in an OFF 
state, it is possible to deal with it by making it multistage like 
illustration and carrying out series connection of two or more FET, and 
to make power expand in proportion to the square of a number of stages. 
[0025] In addition, if multistage connection is made in the case of a 
PIN diode, the partial pressure of the hard flow bias voltage will be 
carried out, and handling power cannot be made to increase. The 
difference between diode and FET has FET in the point that the gate 
voltage for on-off control is impressed to FET with 3 terminal component, 
mainly to diode being 2 terminal component. Since according to 
multistage connection of FET the same gate voltage as the case of single 
individual use is maintainable to each FET while an input signal 
electrical potential difference can be divided by two or more FET, it 
becomes possible to deal with it, without carrying out the partial 
pressure of the hard flow bias voltage, and to make power increase. Thus, 
FET is excellent in the point of making it multistage easily, dealing 
with it, making power increasing, and getting. 



[0026] In addition, although it is also possible the high frequency 
switch 4 and to consider as an FET configuration like the high frequency 
switch 50, since the control voltage of present condition 5V is needed 
in order to deal with a GSM signal (it is high power from others) with 
an FET configuration like the high frequency switch 50, with the gestalt 
of this operation, the diode configuration which can deal with a GSM 
signal with the control voltage of 3V has been adopted. Moreover, at the 
time of transmission of a GSM signal, both serve as ON so that it may 
mention later, and the diodes Dl and D2 in the high frequency switch 4 
do not produce the problem of distortion generating at the time of 
signal transmission. 

[0027] The condition and the switching condition of corresponding of 
switching equipment of a control signal are summarized to drawing 2 , 
and it is shown as a table. [ of drawing 1 ] [ of each switching 
element ] 

[0028] As shown in this table, when transmitting by GSM by the side of 
the high frequency switch 4, the electrical potential difference of 3V 
is applied to the control terminal Tctl2, and 0V are added to Tctll. 
Thereby, both PIN diodes Dl and D2 are turned on. Therefore, between the 
GSM sending-signal terminal Tgsmtx and filters 2 is turned on, and a GSM 
sending signal is transmitted even to the antenna terminal Tant through 
the high frequency switch 4, a filter 2, and a diplexer 1. In addition, 
in the high frequency switch 50 side, when not transmitting, all FET can 
be turned OFF by applying the electrical potential difference of 3V to 
the control terminal Tbias, and adding 0V to Tctl3, and Tctl4 and Tctl5. 
FET which is in an OFF state since it is decreasing to about 13dBm by 
the diplexer 1 although, as for a part of GSM sending signal, even the 
high frequency switch 50 reaches at this time does not generate 
distortion. 

[0029] When transmitting by DCS by the side of the high frequency switch 
50, the electrical potential difference of 3V is applied to the control 
terminal Tbias, and Tctll and Tctl4, and 0V are added to Tctl2, and 
Tctl3 and Tctl5. Thereby, FET 21, 22, and 23 is turned on and other FET 
is turned off. In not transmitting GSM to DCS and coincidence, PIN 
diodes Dl and D2 are also turned off. At this time, between the DCS 
sending-signal terminal Tdcstx and filters 3 is turned on, and a DCS 
sending signal is transmitted even to the antenna terminal Tant through 
the high frequency switch 50, a filter 3, and a diplexer 1. The maximum 
transmitted power of DCS assumes 30dBm, and this signal is impressed, 
without decreasing to other FET 11, 12, and 13 and FET 31, 32, and 33 in 
the high frequency switch 5. Therefore, although we are anxious about 



distorted generating by these switching elements, since FET was made 
multistage, and was dealt with as mentioned above with the gestalt of 
this operation and power is expanded, it is possible to suppress 
distorted generating. In addition, although even the high frequency 
switch 4 reaches, since 20dB or more of a part of DCS sending signals is 
decreased by the diplexer 1, even if PIN diodes Dl and D2 are in an OFF 
state, it is impressed to such diodes only about lOdBm, and does not 
generate distortion in the hard flow bias voltage of a low battery (the 
gestalt of this operation 3 V or less than [ it ]), either. 
[0030] When transmitting by WCDMA by the side of the high frequency 
switch 50, the electrical potential difference of 3V is applied to the 
control terminal Tbias, and Tctll and Tctl5, and 0V are added to the 
control terminal Tctl2, and Tctl3 and Tctl4. Thereby, FET 31, 32, and 33 
is turned on and other FET is turned off. When not operating GSM to 
coincidence, PIN diodes Dl and D2 are also turned off. Therefore, 
between the WCDMA transceiver signal terminal Twcdma and filters 3 is 
turned on, and a WCDMA sending signal is transmitted even to the antenna 
terminal Tant through the high frequency switch 50, a filter 3, and a 
diplexer 1. In this case, since the maximum transmitted power of WCDMA 
assumes 24dBm, we are anxious about distorted generating by FET 11, 12, 
and 13 and FET 21, 22, and 23, but since FET was made multistage, and 
was dealt with and power is expanded like the aforementioned case, it is 
possible to suppress distorted generating. In addition, although even 
the high frequency switch 4 reaches, since 20dB or more of a part of 
WCDMA sending signals is decreased by the diplexer 1, it is impressed to 
PIN diodes Dl and D2 in an OFF state only about 4dBm, and does not 
generate distortion in the hard flow bias voltage of a low battery, 
either. 

[0031] When receiving by GSM by the side of the high frequency switch 4, 
the electrical potential difference of 3V is applied to the control 
terminal Tctll, and 0V are added to Tctl2. Thereby, Dl and D2 are turned 
off by the PIN diode. Therefore, between the GSM input-signal terminal 
Tgsmrx and filters 2 is turned on, and the GSM input signal which 
entered from the antenna terminal Tant is transmitted even to the GSM 
input-signal terminal Tgsmrx through a diplexer 1, a filter 2, and the 
high frequency switch 4. 

[0032] When receiving by DCS by the side of the high frequency switch 50, 
the electrical potential difference of 3V is applied to the control 
terminal Tbias and Tctl3, and 0V are added to the control terminals 
Tctl4 and Tctl5. Thereby, FET 11, 12, and 23 is turned on. Therefore, 
between the DCS input-signal terminal Tdcsrx and filters 3 is turned on, 



and the DCS input signal which entered from the antenna terminal Tant is 
transmitted even to the DCS input-signal terminal Tdcsrx through a 
diplexer 1, a filter 3, and the high frequency switch 50. 
[0033] When receiving by WCDMA by the side of the high frequency switch 
50, the electrical potential difference of 3V is applied to the control 
terminal Tbias and Tctl5, and 0V are added to the control terminals 
Tctl3 and Tctl4. Thereby, FET 31, 32, and 33 is turned on. Therefore, 
between the WCDMA transceiver signal terminal Twcdma and filters 3 is 
turned on, and the WCDMA input signal which entered from the antenna 
terminal Tant is transmitted even to the WCDMA transceiver signal 
terminal Twcdma through a diplexer 1, a filter 3, and the high frequency 
switch 50. 

[0034] The small switching equipment which performs three or more signal 
changes which can deal with the high frequency signal of large power 
with comparatively low control voltage by the comparatively easy 
circuitry of such switching equipment is realizable. Moreover, since- 
izing of the antenna can be carried out [ **** ] about three or more 
different communication modes like GSM, DCS, and WCDMA, it becomes 
possible to constitute small personal digital assistant equipment. 
Furthermore, in each communication mode of GSM, DCS, and WCDMA, since 
PIN diodes Dl and D2 are OFF states at the time of reception, reduction 
of the consumed electric current is realizable. 

[0035] Drawing 3 shows the gestalt of other operations of this invention. 
This replaces the high frequency switch 50 with the high frequency 
switch 51 to the switching equipment shown in drawing 1 . The high 
frequency switch 51 adds FET41-FET43 by which series connection was 
carried out as a short-circuiting means between the Tdcsrx signal 
terminal and gland to the high frequency switch 50. The end side of 
FET41-FET43 by which series connection was carried out is connected to a 
Tdcsrx signal terminal, and an other end side is grounded through a 
capacitor C4 while connecting through resistance R6 at the node of 
resistance Rb and R3. In the gate of FET41-FET43, 3V can be impressed 
through Resistance Rg only at the time of DCS transmission, and 
isolation can be improved by impressing 0V except it. 

[0036] As mentioned above, although the gestalt of suitable operation of 
this invention was explained, various deformation and modification are 
possible also besides having made reference above. For example, 0V and 
3V of the control voltage impressed to each control terminal are not 
necessarily limited to these values. Moreover, the number of stages of 
FET which carried out series connection is not limited to three steps, 
either, and it is not limited to the thing illustrating the connection 



method of FET. 
[0037] 

[Effect of the Invention] According to this invention, the small 
switching equipment which can deal with the RF signal of large power 
with comparatively low control voltage and which switches the signal 
path of the 1st, 2nd, and 3rd frequency band at least can be realized by 
comparatively easy circuitry, without enlarging a diplexer. Moreover, 
since-izing of the antenna can be carried out [ **** ] about three or 
more different communication modes like GSM, DCS, and WCDMA, it becomes 
possible to constitute small personal digital assistant equipment. 
Furthermore, it is also possible to operate to coincidence the both 
sides (for example, GSM, WCDMA, or DCS and GSM) bisected by the diplexer, 
and it can respond to variegated systems operation. 
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DESCRIPTION OF DRAWINGS 

[Brief Description of the Drawings] 

[Drawing 1] It is the block diagram showing the configuration of the 
switching equipment which is the gestalt of operation of this invention. 
[Drawing 2] It is drawing showing as a table the condition and the 
switching condition of corresponding of switching equipment of a control 
signal. [ of drawing 1 ] [ of each switching element ] 
[Drawing 3] It is the block diagram showing the configuration of the 2nd 
of the switching equipment of the gestalt of operation of this invention. 
[Drawing 4] It is the block diagram showing the configuration of the 
switching equipment of the conventional example. 
[Description of Notations] 

1 — Diplexer 

2 3 — Filter 



4, 5, 50, 51 — High frequency switch 
Dl, D2 — PIN diode 

FET 11, 12, and 13, FET 21, 22, and 23, FET 31, 32, and 33 — Field- 
effect transistor 
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CLAIMS 



[Claim (s) ] 

[Claim l] It is a diplexer for transmitting and receiving the electric 
wave of two or more different frequency bands, and carrying out 
separation composition. The low pass filter which passes only the signal 



of the low-pass frequency band arranged between the 2nd terminal for 
transmitting and receiving the signal of a frequency band the 1st 
terminal linked to an antenna side, and low-pass, It has the high pass 
filter which passes only the signal of the frequency band of a high 
region arranged between the 3rd terminal for transmitting and receiving 
the signal of said 1st terminal and the frequency band of a high region. 
Said low pass filter is a diplexer characterized by forming at least two 
attenuation poles in the high region side of a passband by it including 
at least two resonance circuits. 

[Claim 2] It is the diplexer according to claim 1 which said high pass 
filter forms one attenuation pole in the low-pass side of a passband 
including one resonance circuit in said high pass filter, and is 
characterized by said low pass filter passing only the signal of a low- 
pass frequency band most. 

[Claim 3] Said low pass filter is a diplexer including the series 
resonant circuit which consists of the 2nd inductor arranged between the 
parallel resonant circuit which consists of the 1st inductor arranged 
between said 1st terminal and said 2nd terminal, and the 1st capacitor 
as said two resonance circuits, and said 2nd terminal and gland, and the 
2nd capacitor according to claim 1 or 2. 

[Claim 4] Said high pass filter is a diplexer including the series 
resonant circuit which consists of the 3rd inductor arranged between the 
node of said 3rd capacitor and said 4th capacitor, and a gland, and the 
5th capacitor according to claim 3 as the series circuit which consists 
of the 3rd capacitor and 4th capacitor which are arranged between said 
1st terminal and said 3rd terminal, and said resonance circuit. 
[Claim 5] two or more beer halls for said low pass filter and said high 
pass filter to connect two or more stripline electrodes for realizing 
said l-3rd inductors, two or more capacitor electrodes for realizing 
said l~5th capacitors, and said two or more stripline electrodes and 
said two or more capacitor electrodes — the diplexer according to claim 
4 characterized by consisting of a layered product which carried out the 
laminating of two or more dielectric layers which form the conductor. 
[Claim 6] Among said two or more dielectric layers, at least one 
dielectric layer At least one or more stripline electrodes which realize 
said 1st inductor including an earth electrode It is arranged to the 
direction of a laminating at the upper layer rather than the earth 
electrode concerned. And it is characterized by being arranged to the 
direction of a laminating at the upper layer or the same layer rather 
than at least one or more stripline electrodes which realize at least 
one or more the stripline electrode and said 3rd inductor realize said 



2nd inductor. A diplexer according to claim 5. 
[Claim 7] Among said two or more dielectric layers, at least one 
dielectric layer At least one or more capacitor electrodes which realize 
the 1st capacitor in said parallel resonant circuit of said low pass 
filter including an earth electrode At least one or more stripline 
electrodes which are arranged to the direction of a laminating at the 
upper layer rather than the earth electrode concerned, and realize said 
1st inductor in said parallel resonant circuit of said low pass filter 
The diplexer according to claim 5 or 6 characterized by being arranged 
to the direction of a laminating at the upper layer rather than the 
capacitor electrode concerned. 

[Claim 8] Among said two or more dielectric layers, at least one 
dielectric layer At least one or more capacitor electrodes which realize 
the 2nd capacitor in said series resonant circuit of said low pass 
filter including an earth electrode At least one or more stripline 
electrodes which are arranged to the direction of a laminating at the 
upper layer rather than the earth electrode concerned, and realize said 
2nd inductor in said series resonant circuit of said low pass filter The 
diplexer according to claim 5 to 7 characterized by being arranged to 
the direction of a laminating at the upper layer rather than the 
capacitor electrode concerned. 

[Claim 9] Among said two or more dielectric layers, at least one 
dielectric layer At least one or more capacitor electrodes which realize 
the 5th capacitor in said series resonant circuit of said high pass 
filter including an earth electrode At least one or more stripline 
electrodes which are arranged to the direction of a laminating at the 
upper layer rather than the earth electrode concerned, and realize said 
3rd inductor in said series resonant circuit of said high pass filter 
The diplexer according to claim 5 to 8 characterized by being arranged 
to the direction of a laminating at the upper layer rather than the 
capacitor electrode concerned. 

[Claim 10] Are a high frequency switch for changing transmission and 
reception of the electric wave of two or more different frequency bands, 
and the 1st terminal connected to the antenna side is minded. The 
diplexer for transmitting and receiving the electric wave of two or more 
different frequency bands, and carrying out separation composition, The 
low-pass transceiver change circuit connected to the 2nd terminal for 
transmitting and receiving the signal of a frequency low-pass [ in said 
diplexer ], It has the high region transceiver change circuit connected 
to the 3rd terminal for transmitting and receiving the signal of the 
frequency of a high region in said diplexer. Said diplexer The low pass 



filter which passes only the signal of the low-pass frequency band 
arranged between said 1st terminal and said 2nd terminal, The high pass 
filter which passes only the signal of the frequency band of a high 
region arranged between said 1st terminal and said 3rd terminal is 
included. Said low pass filter It is the high frequency switch which has 
at least two resonance circuits and is characterized by said low pass 
filter forming at least two attenuation poles in the high region side of 
a passband by work of said two resonance circuits. 

[Claim 11] It is the high frequency switch according to claim 10 which 
said high pass filter forms one attenuation pole in the low-pass side of 
a passband including one resonance circuit in said high pass filter, and 
is characterized by said low pass filter passing only the signal of a 
low-pass frequency band most. 

[Claim 12] Said low pass filter is a high frequency switch including the 
series resonant circuit which consists of the 2nd inductor arranged 
between the parallel resonant circuit which consists of the 1st inductor 
arranged between said 1st terminal and said 2nd terminal, and the 1st 
capacitor as said two resonance circuits, and said 2nd terminal and 
gland, and the 2nd capacitor according to claim 10 or 11. 
[Claim 13] Said high pass filter is a high frequency switch including 
the series resonant circuit which consists of the 3rd inductor arranged 
between the node of said 3rd capacitor and said 4th capacitor, and a 
gland, and the 5th capacitor according to claim 12 as the series circuit 
which consists of the 3rd capacitor and 4th capacitor which are arranged 
between said 1st terminal and said 3rd terminal, and said resonance 
circuit. 

[Claim 14] two or more beer halls for connecting two or more stripline 
electrodes which realize an inductor, two or more capacitor electrodes 
which realize a capacitor, and said two or more stripline electrodes and 
said two or more capacitor electrodes — the high frequency switch 
according to claim 13 realized by the layered product of two or more 
dielectric layers in which the conductor was formed. 

[Claim 15] two or more beer halls which connect to said layered product 
two or more stripline electrodes which realize said l~3rd inductors for 
realizing said low pass filter and said high pass filter, two or more 
capacitor electrodes which realize said l~5th capacitors, and said two 
or more stripline electrodes and said two or more capacitor electrodes - 
- the high frequency switch according to claim 14 characterized by 
forming the conductor. 

[Claim 16] Among said two or more dielectric layers, at least one 
dielectric layer At least one or more stripline electrodes which realize 



said 1st inductor including an earth electrode It is arranged to the 
direction of a laminating at the upper layer rather than the earth 
electrode concerned. And it is characterized by being arranged to the 
direction of a laminating at the upper layer or the same layer rather 
than at least one or more stripline electrodes which realize at least 
one or more the stripline electrode and said 3rd inductor realize said 
2nd inductor. A high frequency switch according to claim 15. 
[Claim 17] Among said two or more dielectric layers, at least one 
dielectric layer At least one or more capacitor electrodes which realize 
the 1st capacitor in said parallel resonant circuit of said low pass 
filter including an earth electrode At least one or more stripline 
electrodes which are arranged to the direction of a laminating at the 
upper layer rather than the earth electrode concerned, and realize said 
1st inductor in said parallel resonant circuit of said low pass filter 
The high frequency switch according to claim 15 or 16 characterized by 
being arranged to the direction of a laminating at the upper layer 
rather than the capacitor electrode concerned. 

[Claim 18] Among said two or more dielectric layers, at least one 
dielectric layer At least one or more capacitor electrodes which realize 
the 2nd capacitor in said series resonant circuit of said low pass 
filter including an earth electrode At least one or more stripline 
electrodes which are arranged to the direction of a laminating at the 
upper layer rather than the earth electrode concerned, and realize said 
2nd inductor in said series resonant circuit of said low pass filter The 
high frequency switch according to claim 15 to 17 characterized by being 
arranged to the direction of a laminating at the upper layer rather than 
the capacitor electrode concerned. 

[Claim 19] Among said two or more dielectric layers, at least one 
dielectric layer At least one or more capacitor electrodes which realize 
the 5th capacitor in said series resonant circuit of said high pass 
filter including an earth electrode At least one or more stripline 
electrodes which are arranged to the direction of a laminating at the 
upper layer rather than the earth electrode concerned, and realize said 
3rd inductor in said series resonant circuit of said high pass filter 
The high frequency switch according to claim 15 to 18 characterized by 
being arranged to the direction of a laminating at the upper layer 
rather than the capacitor electrode concerned. 

[Claim 20] It is the high frequency switch according to claim 14 to 19 
characterized by for either [ at least ] said low-pass transceiver 
change circuit or said high region transceiver change circuit being a 
circuit which changes transmission and reception according to the 



electrical potential difference impressed to diode, and mounting said 
diode in the top face of said layered product. 

[Claim 21] It is the high frequency switch according to claim 14 to 20 
which either [ at least ] said low-pass transceiver change circuit or 
said high region transceiver change circuit is a GaAs switch, and is 
characterized by mounting said GaAs switch in the top face of said 
layered product. 

[Claim 22] Are an antenna common machine for transmitting and receiving 
the electric wave of two or more different frequency bands to 
coincidence, and the 1st terminal connected to the antenna side is 
minded. The diplexer for transmitting and receiving the electric wave of 
two or more different frequency bands, and carrying out separation 
composition, The 1st duplexer connected to the 2nd terminal for 
transmitting and receiving the signal of a frequency low-pass [ in said 
diplexer ], It has the 2nd duplexer connected to the 3rd terminal for 
transmitting and receiving the signal of the frequency of a high region 
in said diplexer. Said diplexer The low pass filter which passes only 
the signal of the low-pass frequency band arranged between said 1st 
terminal and said 2nd terminal, The high pass filter which passes only 
the signal of the frequency band of a high region arranged between said 
1st terminal and said 3rd terminal is included. Said low pass filter It 
is the antenna common machine which has at least two resonance circuits 
and is characterized by said low pass filter forming at least two 
attenuation poles in the high region side of a passband by work of said 
two resonance circuits. 

[Claim 23] It is the antenna common machine according to claim 22 which 
said high pass filter forms one attenuation pole in the low-pass side of 
a passband including one resonance circuit in said high pass filter, and 
is characterized by said low pass filter passing only the signal of a 
low-pass frequency band most. 

[Claim 24] Said low pass filter is an antenna common machine including 
the series resonant circuit which consists of the 2nd inductor arranged 
between the parallel resonant circuit which consists of the 1st inductor 
arranged between said 1st terminal and said 2nd terminal, and the 1st 
capacitor as said two resonance circuits, and said 2nd terminal and 
gland, and the 2nd capacitor according to claim 22 or 23. 
[Claim 25] Said high pass filter is an antenna common machine including 
the series resonant circuit which consists of the 3rd inductor arranged 
between the node of said 3rd capacitor and said 4th capacitor, and a 
gland, and the 5th capacitor according to claim 24 as the series circuit 
which consists of the 3rd capacitor and 4th capacitor which are arranged 



between said 1st terminal and said 3rd terminal, and said resonance 
circuit. 

[Claim 26] two or more beer halls for connecting two or more stripline 
electrodes which realize an inductor, two or more capacitor electrodes 
which realize a capacitor, and said two or more stripline electrodes and 
said two or more capacitor electrodes — the antenna common machine 
according to claim 25 realized by the layered product of two or more 
dielectric layers in which the conductor was formed. 
[Claim 27] It is the radio device which transmits and receives the 
electric wave of two or more frequency bands, and has a high frequency 
switch for changing transmission and reception of the electric wave of 
two or more different frequency bands. Said high frequency switch The 
diplexer for transmitting and receiving the electric wave of two or more 
different frequency bands, and carrying out separation composition 
through the 1st terminal connected to the antenna side, The low-pass 
transceiver change circuit connected to the 2nd terminal for 
transmitting and receiving the signal of a frequency low-pass [ in said 
diplexer ], The high region transceiver change circuit connected to the 
3rd terminal for transmitting and receiving the signal of the frequency 
of a high region in said diplexer is included. Said diplexer The low 
pass filter which passes only the signal of the low-pass frequency band 
arranged between said 1st terminal and said 2nd terminal, It has the 
high pass filter which passes only the signal of the frequency band of a 
high region arranged between said 1st terminal and said 3rd terminal. 
Said low pass filter It is the radio device which has at least two 
resonance circuits and is characterized by said low pass filter forming 
at least two attenuation poles in the high region side of a passband by 
work of said two resonance circuits. 

[Claim 28] It is the radio device which transmits and receives the 
electric wave of two or more frequency bands to coincidence, and has an 
antenna common machine for transmitting and receiving the electric wave 
of two or more different frequency bands to coincidence. Said antenna 
common machine The diplexer for transmitting and receiving the electric 
wave of two or more different frequency bands, and carrying out 
separation composition through the 1st terminal connected to the antenna 
side, The 1st duplexer connected to the 2nd terminal for transmitting 
and receiving the signal of a frequency low-pass [ in said diplexer ], 
It has the 2nd duplexer connected to the 3rd terminal for transmitting 
and receiving the signal of the frequency of a high region in said 
diplexer. Said diplexer The low pass filter which passes only the signal 
of the low-pass frequency band arranged between said 1st terminal and 



said 2nd terminal, The high pass filter which passes only the signal of 
the frequency band of a high region arranged between said 1st terminal 
and said 3rd terminal is included. Said low pass filter It is the radio 
device which has at least two resonance circuits and is characterized by 
said low pass filter forming at least two attenuation poles in the high 
region side of a passband by work of said two resonance circuits. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the high frequency 
switch and antenna common machine which used it for the diplexer list 
for using for radio devices, such as a cellular phone which can use more 
specifically two or more communication modes from which a frequency band 
differs, about the high frequency switch and antenna common machine 
which used it for the diplexer list used for a cellular phone etc. 
[0002] 

[Description of the Prior Art] The EGSM (Enhanced-Global System for 
Mobile Communication) method used for the cellular-phone system 
centering on Europe etc., The DCS (Digital Cellular System) method using 
the frequency of the 1. 8GHz band which has come to be used with the 
expansion of a user, The UMTS (Universal Mobile Telecommunications 
System) method which realizes a next-generation high-speed communication 
link, Two or more methods, such as a PCS (Personal Communications 
Services) method using the frequency of the 1. 9GHz band used mainly by 
the U. S. , exist. 

[0003] Drawing 19 is drawing having shown the frequency band used by the 
EGSM method, the DCS method, and the UMTS method. In drawing 19 , it 



means that "Tx" described into () under a method name is a frequency 
band used in the case of transmission, and means that "Rx" is a 
frequency band used in the case of reception. As shown in drawing 19 , 
in an EGSM method, a DCS method uses 1710-1880MHz, and a UMTS method 
uses 1920-2170MHz for 880-960MHz. A cellular-phone system is divided 
roughly into the system using a low-pass frequency, and the system using 
the frequency of a high region like DCS or a UMTS method like an EGSM 
method so that drawing 19 may show. 

[0004] In recent years, development of the cellular phone which can use 
two or more above methods is desired from the expansion of the user of 
mobile communications, such as a cellular phone, globalization of the 
system, etc. For example, development of the cellular phone which can 
use both the EGSM method using the low-pass frequency band used from the 
former, DCS using the frequency band of a high region with which use is 
progressing in recent years, a UMTS method, etc. is desired. It is 
necessary to set to the internal circuitry of a cellular phone, and to 
separate and compound a low-pass frequency band and the frequency band 
of a high region in the above cellular phones. It is because it becomes 
that from which the power amplification which can be used differs by the 
signal of a low-pass frequency band, and the signal of the frequency 
band of a high region. 

[0005] In order to separate and compound the signal of a low-pass 
frequency band, and the signal of the frequency band of a high region 
conventionally, the equipment called a diplexer has been used. Drawing 
20 is drawing showing the equal circuit of the conventional diplexer 
(for example, patent reference 1 reference). In drawing 20 , the 
conventional diplexer contains the low pass filter (henceforth LPF (Low 
Pass Filter)) 10 connected between the 1st terminal P51 and the 2nd 
terminal P52, and the high pass filter (following, HPF (High Pass 
Filter)) 20 connected between the 1st terminal P51 and the 3rd terminal 
P53. 

[0006] In LPF10, the 1st inductor L51 and 1st capacitor C51 are 
connected to juxtaposition between the 1st terminal P51 and the 2nd 
terminal P52, and the 2nd capacitor C52 is connected to a serial between 
the 2nd terminal P52 and a gland. LPF10 passes the signal of a frequency 
band low-pass [, such as an EGSM method, ]. 

[0007] In HPF20, the 3rd capacitor C53 and 4th capacitor C54 are 
connected to a serial between the 1st terminal P51 and the 3rd terminal 
P53, and the 2nd inductor L52 and 5th capacitor C55 are connected to a 
serial between the node of the 3rd capacitor C53 and the 4th capacitor 
C54, and a gland. HPF20 passes the signal of frequency bands of a high 



region, such as DCS and a UMTS method. 

[0008] The constant is set that the parallel resonant circuit of the 1st 
inductor L51 and the 1st capacitor C51 in LPF10 resonates to the signal 
of the frequency band of a high region which corresponds near the 
passband of HPF20. An impedance will become very large if a parallel 
resonant circuit resonates. Therefore, LPF10 does not pass the signal of 
the frequency band of a high region. That is, LPF10 forms an attenuation 
pole in the frequency band of a high region. Here, the thing of the 
location where a certain specific frequency decreases an attenuation 
pole more greatly in the attenuation band of a filter is said. 
[0009] Drawing 21 is drawing showing the passage property of LPF10. In 
drawing 21 , the curve shown by the dotted line shows the passage 
property of LPF10 shown with the scale on the right-hand side of the 
axis of ordinate of a graph. As shown in drawing 20 , LPF10 forms an 
attenuation pole AP 50 with the frequency band of a UMTS method, and 
most often passes a signal with the frequency band of an EGSM method. 
[0010] The constant is set that the series resonant circuit of the 2nd 
inductor L52 and the 5th capacitor C55 in HPF20 resonates to the signal 
of the frequency band of an EGSM (it corresponds near passband of LPF10) 
method. If a series resonant circuit resonates, an impedance will become 
very small and it will approach zero. When the 3rd terminal P53 is seen 
from the 1st terminal P51, an impedance becomes very large compared with 
LPF10. Therefore, when the signal of the frequency band of an EGSM 
method inputs into the 1st terminal P51, HPF20 does not pass the signal 
of the frequency band of an EGSM method. That is, HPF20 forms an 
attenuation pole near the frequency band of an EGSM method. 
[001 l] Drawing 22 is drawing showing the passage property of HPF20. The 
curved semantics expressed with the dotted line in drawing 22 is the 
same as that of drawing 2121 . As shown in drawing 22 , HPF20 forms an 
attenuation pole AP 51 with the frequency band of an EGSM method, and 
most often passes a signal with the frequency band of a UMTS method. 
[0012] In the above conventional diplexers, although the signal of the 
frequency band of an EGSM method inputted into the 1st terminal P51 can 
hardly pass HPF20, since it can pass LPF10 nearly completely, without 
being transmitted to the HPF20 side, it is transmitted to the LPF10 side 
and can be taken out from the 2nd terminal P52. Moreover, although the 
signal of the frequency band of a high region inputted into the 1st 
terminal P51 can hardly pass LPF10, since it can pass HPF20 nearly 
completely, without being transmitted to the LPF10 side, it is 
transmitted to the HPF20 side and can be taken out from the 3rd terminal 
P53. Thus, the conventional diplexer is used and it becomes possible to 



separate and compound the signal of a low-pass frequency band, and the 

signal of the frequency band of a high region. 

[0013] 

[Patent reference l] JP, 2000-349581, A (a paragraph 0003, Fig. 6) 
[0014] 

[Problem(s) to be Solved by the Invention] As shown in drawing 21 , in 
LPF10, the signal of the frequency band of a UMTS method cannot fully be 
decreased, LPF10 cannot be passed, but since attenuation is inadequate, 
the signal of the frequency band of a DCS method brings a result 
revealed to LPF10. Therefore, as shown in drawing 22 , the part and the 
problem of decreasing and passing HPF20 which are revealed to LPF10 
produce the signal of the frequency band of a DCS method. Therefore, 
there is a problem in using for the cellular phone which can use both a 
DCS method and a UMTS method. 

[0015] Thus, in LPF10 between the 1st terminal P51 and the 2nd terminal 
P52, since the attenuation pole AP 50 was formed near the passband of 
HPF20 in one parallel resonant circuit, it was difficult in the above 
conventional diplexers, to secure the magnitude of attenuation over a 
broadband. Consequently, in the conventional diplexer, it was difficult 
to pass without the signal of the frequency band by the side of a high 
region which is used by two or more cellular-phone systems by the 
passage property of high pass filter HPF20 serving as a narrow-band 
declining over an extensive band. 

[0016] So, the purpose of this invention is offering the diplexer which 
can pass without the signal of the frequency band of a high region 
crossing to a wide area, and declining. 

[0017] Moreover, other purposes of this invention are offering the high 
frequency switch using the diplexer which can pass without the signal of 
the frequency band of a high region crossing to a wide area, and 
declining. 

[0018] Furthermore, other purposes of this invention are offering the 
antenna common machine using the diplexer which can pass without the 
signal of the frequency band of a high region crossing to a wide area, 
and declining. 

[0019] 

[The means for solving a technical problem and an effect of the 
invention] The 1st invention is a diplexer for transmitting and 
receiving the electric wave of two or more different frequency bands, 
and carrying out separation composition. The low pass filter which 
passes only the signal of the low-pass frequency band arranged between 
the 2nd terminal for transmitting and receiving the signal of a 



frequency band the 1st terminal linked to an antenna side, and low-pass, 
It has the high pass filter which passes only the signal of the 
frequency band of a high region arranged between the 3rd terminal for 
transmitting and receiving the signal of the 1st terminal and the 
frequency band of a high region. A low pass filter It is characterized 
by forming at least two attenuation poles in the high region side of a 
passband by it including at least two resonance circuits. 
[0020] Since two attenuation poles are formed in the high region side of 
a passband of two resonance circuits included in a low pass filter 
according to the 1st above-mentioned invention, in a low pass filter, it 
becomes possible to cross the signal of the frequency band of a high 
region to a wide area, and to fully decrease it. Therefore, in a high 
pass filter, it becomes possible to offer the diplexer which can pass 
without the signal of the frequency band of a high region crossing to a 
wide area, and declining. 

[0021] In a high pass filter, in the 1st invention, a high pass filter 
forms [ the 2nd invention ] one attenuation pole in the low-pass side of 
a passband including one resonance circuit, and a low pass filter is 
characterized by passing only the signal of a low-pass frequency band 
most. 

[0022] Since one attenuation pole is formed in the low-pass side of a 
passband of one resonance circuit included in a high pass filter 
according to the 2nd above-mentioned invention, it becomes possible to 
suppress attenuation of the signal of a low-pass frequency band, and a 
low pass filter becomes possible [ passing only the signal of a low-pass 
frequency band most ]. This becomes possible to carry out separation 
composition of the signal of the frequency band of for example, an EGSM 
method, and the signal of frequency bands, such as DCS of a high region, 
UMTS, and a PCS method. 

[0023] The 3rd invention includes the series resonant circuit which 
consists of the 2nd inductor arranged between the parallel resonant 
circuit where a low pass filter consists of the 1st inductor arranged 
between the 1st terminal and the 2nd terminal, and the 1st capacitor as 
two resonance circuits, and the 2nd terminal and a gland, and the 2nd 
capacitor in the 1st or 2nd invention. 

[0024] According to the 3rd above-mentioned invention, when the parallel 
resonant circuit of a low pass filter resonates, one attenuation pole is 
formed, when the series resonant circuit of a low pass filter resonates, 
one attenuation pole will be formed, and it becomes possible to cross to 
a wide area and to fully secure the magnitude of attenuation. Therefore, 
it becomes possible to offer the diplexer which can pass without the 



signal of the frequency band of a high region crossing to a wide area, 
and declining. Moreover, it becomes possible to offer a diplexer with 
the broadband passage property by the minimum circuitry by the 3rd 
configuration of invention. 

[0025] The 4th invention includes the series resonant circuit which 
consists of a series circuit where a high pass filter consists of the 
3rd capacitor and 4th capacitor which are arranged between the 1st 
terminal and the 3rd terminal, and the 3rd inductor arranged between the 
node of the 3rd capacitor and the 4th capacitor, and a gland as a 
resonance circuit and the 5th capacitor in the 3rd invention. 
[0026] Since according to the 4th above-mentioned invention one 
attenuation pole will be formed when the series resonant circuit of a 
high pass filter resonates, it becomes possible to suppress attenuation 
of the signal of a low-pass frequency band. 

[0027] two or more beer halls for a low pass filter and a high pass 
filter to connect two or more stripline electrodes for realizing the 1- 
3rd inductors, two or more capacitor electrodes for realizing the l~5th 
capacitors, and two or more stripline electrodes and two or more 
capacitor electrodes in the 4th invention as for the 5th invention — it 
is characterized by consisting of a layered product which carried out 
the laminating of two or more dielectric layers which form the conductor. 
[0028] According to the 5th above-mentioned invention, since a low pass 
filter and a high pass filter will be formed in the interior of one 
layered product, it becomes possible to attain miniaturization of a 
diplexer, and low back-ization. 

[0029] The 6th invention is set to the 5th invention. Among two or more 
dielectric layers at least one dielectric layer At least one or more 
stripline electrodes which realize the 1st inductor including an earth 
electrode It is arranged to the direction of a laminating at the upper 
layer rather than the earth electrode concerned. And it is characterized 
by being arranged to the direction of a laminating at the upper layer or 
the same layer rather than at least one or more stripline electrodes 
which realize at least one or more the stripline electrode and the 3rd 
inductor which realize the 2nd inductor. 

[0030] Since the stray capacity generated between the 1st inductor and 
other electrode patterns, such as an earth electrode and a capacitor 
electrode, when a signal arranges the 1st inductor which passes directly 
in the upper layer rather than an earth electrode and arranges it in the 
upper layer or the same layer from the stripline electrode of further 
others can be reduced according to the 6th above-mentioned invention, it 
becomes possible to reduce property change of an inductor. Consequently, 



the diplexer as the circuit for which it asks can be offered. 
[0031] The 7th invention is set to the 5th or 6th invention. Among two 
or more dielectric layers at least one dielectric layer At least one or 
more capacitor electrodes which realize the 1st capacitor in the 
parallel resonant circuit of a low pass filter including an earth 
electrode It is characterized by being arranged to the direction of a 
laminating at the upper layer rather than the earth electrode concerned, 
and arranging at least one or more stripline electrodes which realize 
the 1st inductor in the parallel resonant circuit of a low pass filter 
to the direction of a laminating at the upper layer rather than the 
capacitor electrode concerned. 

[0032] Since the stray capacity generated between the 1st inductor and 
an earth electrode by arranging the capacitor electrode which realizes 
the 1st capacitor between an earth electrode and the stripline electrode 
which realizes the 1st inductor can be reduced according to the 7th 
above-mentioned invention, it becomes possible to offer the diplexer as 
the circuit for which it asks. 

[0033] The 8th invention is set to either the 5th - the 7th invention. 
Among two or more dielectric layers at least one dielectric layer At 
least one or more capacitor electrodes which realize the 2nd capacitor 
in the series resonant circuit of a low pass filter including an earth 
electrode It is characterized by being arranged to the direction of a 
laminating at the upper layer rather than the earth electrode concerned, 
and arranging at least one or more stripline electrodes which realize 
the 2nd inductor in the series resonant circuit of a low pass filter to 
the direction of a laminating at the upper layer rather than the 
capacitor electrode concerned. 

[0034] Since the stray capacity generated between the 2nd inductor and 
an earth electrode by arranging the capacitor electrode which realizes 
the 2nd capacitor between an earth electrode and the stripline electrode 
which realizes the 2nd inductor can be reduced according to the 8th 
above-mentioned invention, it becomes possible to offer the diplexer as 
the circuit for which it asks. 

[0035] The 9th invention is set to either the 5th - the 8th invention. 
Among two or more dielectric layers at least one dielectric layer At 
least one or more capacitor electrodes which realize the 5th capacitor 
in the series resonant circuit of a high pass filter including an earth 
electrode It is characterized by being arranged to the direction of a 
laminating at the upper layer rather than the earth electrode concerned, 
and arranging at least one or more stripline electrodes which realize 
the 3rd inductor in the series resonant circuit of a high pass filter to 



the direction of a laminating at the upper layer rather than the 
capacitor electrode concerned. 

[0036] Since the stray capacity generated between the 3rd inductor and 
an earth electrode by arranging the capacitor electrode which realizes 
the 5th capacitor between an earth electrode and the stripline electrode 
which realizes the 3rd inductor can be reduced according to the 9th 
above-mentioned invention, it becomes possible to offer the diplexer as 
the circuit for which it asks. 

[0037] The 10th invention is a high frequency switch for changing 
transmission and reception of the electric wave of two or more different 
frequency bands, and the 1st terminal connected to the antenna side is 
minded. The diplexer for transmitting and receiving the electric wave of 
two or more different frequency bands, and carrying out separation 
composition, The low-pass transceiver change circuit connected to the 
2nd terminal for transmitting and receiving the signal of a frequency 
low-pass [ in a diplexer ], It has the high region transceiver change 
circuit connected to the 3rd terminal for transmitting and receiving the 
signal of the frequency of a high region in a diplexer. A diplexer The 
low pass filter which passes only the signal of the low-pass frequency 
band arranged between the 1st terminal and the 2nd terminal, The high 
pass filter which passes only the signal of the frequency band of a high 
region arranged between the 1st terminal and the 3rd terminal is 
included. A low pass filter It has at least two resonance circuits, and 
a low pass filter is characterized by forming at least two attenuation 
poles in the high region side of a passband by work of two resonance 
circuits. 

[0038] It becomes possible to cross the signal of the frequency band of 
a high region to a wide area, and to fully decrease it in a low pass 
filter, since two attenuation poles are formed in the high region side 
of a passband of two resonance circuits included in the low pass filter 
of a diplexer according to the 10th above-mentioned invention, and it 
becomes possible in a high pass filter to offer the high frequency 
switch which can be passed without the signal of the frequency band of a 
high region crossing to a wide area, and declining. 

[0039] In a high pass filter, in the 10th invention, a high pass filter 
forms [ the 11th invention ] one attenuation pole in the low-pass side 
of a passband including one resonance circuit, and a low pass filter is 
characterized by passing only the signal of a low-pass frequency band 
most. 

[0040] Since one attenuation pole is formed in the low-pass side of a 
passband of one resonance circuit included in a high pass filter 



according to the 11th above-mentioned invention, it becomes possible to 
suppress attenuation of the signal of a low-pass frequency band, and a 
low pass filter becomes possible [ passing only the signal of a low-pass 
frequency band most ]. It enables this to offer the high frequency 
switch which can carry out separation composition of the signal of the 
frequency band of for example, an EGSM method, and the signal of 
frequency bands, such as DCS of a high region, UMTS, and a PCS method. 
[0041] The 12th invention includes the series resonant circuit which 
consists of the 2nd inductor arranged between the parallel resonant 
circuit where a low pass filter consists of the 1st inductor arranged 
between the 1st terminal and the 2nd terminal, and the 1st capacitor as 
two resonance circuits, and the 2nd terminal and a gland, and the 2nd 
capacitor in the 10th or 11th invention. 

[0042] According to the 12th above-mentioned invention, when the 
parallel resonant circuit of a low pass filter resonates, one 
attenuation pole is formed, when the series resonant circuit of a low 
pass filter resonates, one attenuation pole will be formed, and it 
becomes possible to cross to a wide area and to fully secure the 
magnitude of attenuation. Therefore, it becomes possible to offer the 
high frequency switch which can carry out separation composition, 
without the signal of the frequency band of a high region crossing to a 
wide area, and declining. Moreover, it becomes possible to offer a high 
frequency switch with the broadband passage property by the minimum 
circuitry by the 12th configuration of invention. 

[0043] The 13th invention includes the series resonant circuit which 
consists of a series circuit where a high pass filter consists of the 
3rd capacitor and 4th capacitor which are arranged between the 1st 
terminal and the 3rd terminal, and the 3rd inductor arranged between the 
node of the 3rd capacitor and the 4th capacitor, and a gland as a 
resonance circuit and the 5th capacitor in the 12th invention. 
[0044] Since according to the 13th above-mentioned invention one 
attenuation pole will be formed when the series resonant circuit of a 
high pass filter resonates, it becomes possible to offer the high 
frequency switch which can suppress attenuation of the signal of a low- 
pass frequency band. 

[0045] two or more beer halls for the 14th invention to connect two or 
more stripline electrodes which realize an inductor, two or more 
capacitor electrodes which realize a capacitor, and two or more 
stripline electrodes and two or more capacitor electrodes in the 13th 
invention — the layered product of two or more dielectric layers in 
which the conductor was formed is realized. 



[0046] According to the 14th above-mentioned invention, since the 
inductor and capacitor for constituting a high frequency switch will be 
formed in the interior of one layered product, they become possible 
[ attaining miniaturization of a high frequency switch, and low back- 
ization ]. 

[0047] two or more beer halls which connect two or more stripline 
electrodes which realize the l~3rd inductors for the 15th invention to 
realize a low pass filter and a high pass filter to a layered product in 
the 14th invention, two or more capacitor electrodes which realize the 
l-5th capacitors, and two or more stripline electrodes and two or more 
capacitor electrodes — it is characterized by forming the conductor. 
[0048] Since the low pass filter and high pass filter of a diplexer will 
be formed in the interior of the layered product which constitutes a 
high frequency switch according to the 15th above-mentioned invention, 
it becomes still more possible to attain miniaturization of a high 
frequency switch, and low back~ization. 

[0049] The 16th invention is set to the 15th invention. Among two or 
more dielectric layers at least one dielectric layer At least one or 
more stripline electrodes which realize the 1st inductor including an 
earth electrode It is arranged to the direction of a laminating at the 
upper layer rather than the earth electrode concerned. And it is 
characterized by being arranged to the direction of a laminating at the 
upper layer or the same layer rather than at least one or more stripline 
electrodes which realize at least one or more the stripline electrode 
and the 3rd inductor which realize the 2nd inductor. 
[0050] Since the stray capacity generated between the 1st inductor and 
other electrode patterns, such as an earth electrode and a capacitor 
electrode, when a signal arranges the 1st inductor which passes directly 
in the upper layer of an earth electrode and arranges in the upper layer 
or the same layer from the stripline electrode of further others can be 
reduced according to the 16th above-mentioned invention, it becomes 
possible to reduce property change of an inductor. Consequently, the 
high frequency switch as the circuit for which it asks can be offered. 
[0051] The 17th invention is set to the 15th or 16th invention. Among 
two or more dielectric layers at least one dielectric layer At least one 
or more capacitor electrodes which realize the 1st capacitor in the 
parallel resonant circuit of a low pass filter including an earth 
electrode It is characterized by being arranged to the direction of a 
laminating at the upper layer rather than the earth electrode concerned, 
and arranging at least one or more stripline electrodes which realize 
the 1st inductor in the parallel resonant circuit of a low pass filter 



to the direction of a laminating at the upper layer rather than the 
capacitor electrode concerned. 

[0052] Since the stray capacity generated between the 1st inductor 
electrode and an earth electrode by arranging the capacitor electrode 
which realizes the 1st capacitor between an earth electrode and the 
stripline electrode which realizes the 1st inductor can be reduced 
according to the 17th above-mentioned invention, it becomes possible to 
offer the high frequency switch as the circuit for which it asks. 
[0053] The 18th invention is set to either the 15th - the 17th invention. 
Among two or more dielectric layers at least one dielectric layer At 
least one or more capacitor electrodes which realize the 2nd capacitor 
in the series resonant circuit of a low pass filter including an earth 
electrode It is characterized by being arranged to the direction of a 
laminating at the upper layer rather than the earth electrode concerned, 
and arranging at least one or more stripline electrodes which realize 
the 2nd inductor in the series resonant circuit of a low pass filter to 
the direction of a laminating at the upper layer rather than the 
capacitor electrode concerned. 

[0054] Since the stray capacity generated between the 2nd inductor 
electrode and an earth electrode by arranging the capacitor electrode 
which realizes the 2nd capacitor between an earth electrode and the 
stripline electrode which realizes the 2nd inductor can be reduced 
according to the 18th above-mentioned invention, it becomes possible to 
offer the high frequency switch as the circuit for which it asks. 
[0055] The 19th invention is set to either the 15th - the 18th invention. 
Among two or more dielectric layers at least one dielectric layer At 
least one or more capacitor electrodes which realize the 5th capacitor 
in the series resonant circuit of a high pass filter including an earth 
electrode It is characterized by being arranged to the direction of a 
laminating at the upper layer rather than the earth electrode concerned, 
and arranging at least one or more stripline electrodes which realize 
the 3rd inductor in the series resonant circuit of a high pass filter to 
the direction of a laminating at the upper layer rather than the 
capacitor electrode concerned. 

[0056] Since the stray capacity generated between the 3rd inductor 
electrode and an earth electrode by arranging the capacitor electrode 
which realizes the 5th capacitor between an earth electrode and the 
stripline electrode which realizes the 3rd inductor can be reduced 
according to the 19th above-mentioned invention, it becomes possible to 
offer the high frequency switch as the circuit for which it asks. 
[0057] The 20th invention is a circuit which changes transmission and 



reception in either the 14th - the 19th invention according to the 
electrical potential difference which impresses either [ at least ] a 
low-pass transceiver change circuit or a high region transceiver change 
circuit to diode, and diode is characterized by being mounted in the top 
face of a layered product. 

[0058] According to the 20th above-mentioned invention, it becomes 
possible to attain miniaturization of a high frequency switch, and low 
back-ization more. 

[0059] In either the 14th - the 20th invention, either [ at least ] a 
low-pass transceiver change circuit or the high region transceiver 
change circuit of the 21st invention is a GaAs switch, and a GaAs switch 
is characterized by being mounted in the top face of a layered product. 
[0060] According to the 21st above-mentioned invention, it becomes 
possible to attain miniaturization of a high frequency switch, and low 
back-ization more. 

[0061] The 22nd invention is an antenna common machine for transmitting 
and receiving the electric wave of two or more different frequency bands 
to coincidence, and the 1st terminal connected to the antenna side is 
minded. The diplexer for transmitting and receiving the electric wave of 
two or more different frequency bands, and carrying out separation 
composition, The 1st duplexer connected to the 2nd terminal for 
transmitting and receiving the signal of a frequency low-pass [ in a 
diplexer ], It has the 2nd duplexer connected to the 3rd terminal for 
transmitting and receiving the signal of the frequency of a high region 
in a diplexer. A diplexer The low pass filter which passes only the 
signal of the low-pass frequency band arranged between the 1st terminal 
and the 2nd terminal, The high pass filter which passes only the signal 
of the frequency band of a high region arranged between the 1st terminal 
and the 3rd terminal is included. A low pass filter It has at least two 
resonance circuits, and a low pass filter is characterized by forming at 
least two attenuation poles in the high region side of a passband by 
work of two resonance circuits. 

[0062] It becomes possible to cross the signal of the frequency band of 
a high region to a wide area, and to fully decrease it in a low pass 
filter, since two attenuation poles are formed in the high region side 
of a passband of two resonance circuits included in the low pass filter 
of a diplexer according to the 22nd above-mentioned invention, and it 
becomes possible in a high pass filter to offer the antenna common 
machine which can be passed without the signal of the frequency band of 
a high region crossing to a wide area, and declining. 
[0063] In a high pass filter, in the 22nd invention, a high pass filter 



forms [ the 23rd invention ] one attenuation pole in the low-pass side 
of a passband including one resonance circuit, and a low pass filter is 
characterized by passing only the signal of a low-pass frequency band 
most. 

[0064] Since one attenuation pole is formed in the low-pass side of a 
passband of one resonance circuit included in a high pass filter 
according to the 23rd above-mentioned invention, it becomes possible to 
suppress attenuation of the signal of a low-pass frequency band, and a 
low pass filter becomes possible [ passing only the signal of a low-pass 
frequency band most ]. It enables this to offer the antenna common 
machine which can carry out separation composition of the signal of the 
frequency band of for example, an IS-95 method, and the signal of 
frequency bands, such as a PCS method of a high region. 
[0065] The 24th invention includes the series resonant circuit which 
consists of the 2nd inductor arranged between the parallel resonant 
circuit where a low pass filter consists of the 1st inductor arranged 
between the 1st terminal and the 2nd terminal, and the 1st capacitor as 
two resonance circuits, and the 2nd terminal and a gland, and the 2nd 
capacitor in the 22nd or 23rd invention. 

[0066] The 25th invention includes the series resonant circuit which 
consists of a series circuit where a high pass filter consists of the 
3rd capacitor and 4th capacitor which are arranged between the 1st 
terminal and the 3rd terminal, and the 3rd inductor arranged between the 
node of the 3rd capacitor and the 4th capacitor, and a gland as a 
resonance circuit and the 5th capacitor in the 24th invention. 
[0067] two or more beer halls for the 26th invention to connect two or 
more stripline electrodes which realize an inductor, two or more 
capacitor electrodes which realize a capacitor, and two or more 
stripline electrodes and two or more capacitor electrodes in the 25th 
invention — the layered product of two or more dielectric layers in 
which the conductor was formed is realized. 

[0068] The 27th invention is a radio device which transmits and receives 
the electric wave of two or more frequency bands. It has a high 
frequency switch for changing transmission and reception of the electric 
wave of two or more different frequency bands. A high frequency switch 
The diplexer for transmitting and receiving the electric wave of two or 
more different frequency bands, and carrying out separation composition 
through the 1st terminal connected to the antenna side, The low-pass 
transceiver change circuit connected to the 2nd terminal for 
transmitting and receiving the signal of a frequency low-pass [ in a 
diplexer ], The high region transceiver change circuit connected to the 



3rd terminal for transmitting and receiving the signal of the frequency 
of a high region in a diplexer is included. A diplexer The low pass 
filter which passes only the signal of the low-pass frequency band 
arranged between the 1st terminal and the 2nd terminal, It has the high 
pass filter which passes only the signal of the frequency band of a high 
region arranged between the 1st terminal and the 3rd terminal. A low 
pass filter It has at least two resonance circuits, and a low pass 
filter is characterized by forming at least two attenuation poles in the 
high region side of a passband by work of two resonance circuits. 
[0069] According to the 27th above-mentioned invention, it becomes 
possible to offer the radio device which can transmit and receive the 
electric wave of two or more frequency bands of a high region with the 
high frequency switch using a diplexer with the property passed without 
the signal of the frequency band of a high region crossing to a wide 
area, and declining. 

[0070] The 28th invention is a radio device which transmits and receives 
the electric wave of two or more frequency bands to coincidence. It has 
an antenna common machine for transmitting and receiving the electric 
wave of two or more different frequency bands to coincidence. An antenna 
common machine The diplexer for transmitting and receiving the electric 
wave of two or more different frequency bands, and carrying out 
separation composition through the 1st terminal connected to the antenna 
side, The 1st duplexer connected to the 2nd terminal for transmitting 
and receiving the signal of a frequency low-pass [ in a diplexer ], It 
has the 2nd duplexer connected to the 3rd terminal for transmitting and 
receiving the signal of the frequency of a high region in a diplexer. A 
diplexer The low pass filter which passes only the signal of the low- 
pass frequency band arranged between the 1st terminal and the 2nd 
terminal, The high pass filter which passes only the signal of the 
frequency band of a high region arranged between the 1st terminal and 
the 3rd terminal is included. A low pass filter It has at least two 
resonance circuits, and a low pass filter is characterized by forming at 
least two attenuation poles in the high region side of a passband by 
work of two resonance circuits. 
[0071] 

[Embodiment of the Invention] (1st operation gestalt) Drawing 1 is 
drawing showing the equal circuit of the diplexer concerning the 1st 
operation gestalt of this invention. In drawing 1 , the diplexer 
concerning the 1st operation gestalt contains high pass filter HPF (only 
henceforth HPF) 83 connected between low pass filter LPF (only henceforth 
LPF)82 connected between the 1st terminal PI and the 2nd terminal P2, 



and the 1st terminal PI and the 3rd terminal P3. 

[0072] In LPF82, the 1st inductor LI and 1st capacitor CI are connected 
to juxtaposition between the 1st terminal PI and the 2nd terminal P2. 
The 3rd inductor L3 is connected to a serial in the parallel circuit of 
the 1st inductor LI and the 1st capacitor CI. The 2nd inductor L2 and 
2nd capacitor C2 are connected to a serial between the node of the 
parallel circuit of the 1st inductor LI and the 1st capacitor CI, and 
the 3rd inductor L3, and a gland. LPF82 passes the signal of a low 
frequency band. 

[0073] In HPF83, the 3rd capacitor C3 and 4th capacitor C4 are connected 
to a serial between the 1st terminal PI and the 3rd terminal P3, and the 
4th inductor L4 and 5th capacitor C5 are connected to a serial between 
the node of the 3rd capacitor C3 and the 4th capacitor C4, and a gland. 
HPF83 passes the signal of a high-frequency band. 

[0074] Drawing 2 is drawing showing the passage property of LPF82 in the 
diplexer of drawing 1 . Hereafter, the function of LPF82 is explained, 
referring to drawing 2 . The constant is set that the parallel resonant 
circuit of the 1st inductor LI and the 1st capacitor CI in LPF82 
resonates to the signal of the frequency band of a DCS method. An 
impedance will become very large if a parallel resonant circuit 
resonates. Therefore, LPF82 forms an attenuation pole AP 1 near the 
frequency band of a DCS method. Thereby, although LPF82 has a 
transparency property as shown in drawing 2 and passes the signal of the 
frequency band of an EGSM method, it makes the signal of the frequency 
band of a DCS method passed. 

[0075] The constant is set that the series resonant circuit of the 2nd 
inductor L2 in LPF82 and the 2nd capacitor C2 resonates to the signal of 
the frequency band of a UMTS method. If a series circuit resonates, an 
impedance will become very small and it will approach zero. At this time, 
the impedance when seeing the 2nd terminal P2 from the 1st terminal PI 
becomes very large. Therefore, LPF82 does not pass the signal of the 
frequency band of a UMTS method. That is, LPF82 forms an attenuation 
pole AP 2 near the frequency band of a UMTS method. Although it has the 
transparency property that LPF82 is shown in drawing 2 the above- 
mentioned result and the signal of the frequency band of an EGSM method 
is passed, the signal of the frequency band of DCS and a UMTS method is 
made passed. The impedance when seeing the 2nd terminal P2 from the 1st 
terminal PI explained above can be proved if resonance conditions are 
applied and calculated. Since the count approach is well-known, it omits 
explanation. 

[0076] In addition, in drawing 2 , the passage property of the frequency 



band of an EGSM method may be compared with the conventional diplexer 
(refer to drawing 21 ), and has become, and has become a broadband 
(refer to the dotted line of drawing 2 R> 2). This is because the 
passage property by the side of a low band was raised by having 
established two attenuation poles in the high bandwidth side. 
[0077] Drawing 3 is drawing showing the passage property of HPF83 in the 
diplexer of drawing 1 . Hereafter, the function of HPF83 is explained, 
referring to drawing 3 . The constant is set that the series resonant 
circuit of the 4th inductor L4 and the 5th capacitor C5 in HPF83 
resonates to the signal of the frequency band of an EGSM method. If a 
series resonant circuit resonates, an impedance will approach zero. When 
the signal of the frequency band of an EGSM method inputs into the 1st 
terminal PI and the 3rd terminal P3 is seen from the 1st terminal PI, 
the impedance of HPF83 becomes very large. This fact can be proved, if 
the impedance between the 1st terminal PI and the 3rd terminal P3 was 
calculated and resonance conditions are applied. Since the count 
approach is well-known, it omits explanation. That is, HPF83 forms an 
attenuation pole AP 3 near the frequency band of an EGSM method. 
Although the signal of the frequency band of DCS and a UMTS method is 
passed as HPF83 is shown in drawing 3 the above-mentioned result, the 
signal of the frequency band of an EGSM method is made passed. 
[0078] here — it should observe — it is the transparency property of 
HPF83 in the frequency band of the DCS and the UMTS method which were 
shown by the dotted line of drawing 3 . The transparency property in DCS 
of HPF83 and the frequency band of a UMTS method is crossed to the 
broadband (refer to the dotted line of drawing 22 ) compared with 
conventional HPF. That is, HPF83 can acquire a passage property good 
also for the frequency band of a DCS method so that the dotted-line part 
of drawing 3 may show. Since LPF82 forms two attenuation poles API and 
AP2 near the passband of HPF83 in this, the signal near the passband of 
HPF83 is because the HPF83 side will be supplied, without almost flowing 
to LPF82. Therefore, since many signals of the frequency band of DCS and 
a UMTS method will be supplied to HPF83 compared with conventional HPF, 
HPF83 will acquire a passage property good for a broadband. 
[0079] Next, actuation of the diplexer concerning the 1st operation 
gestalt is explained. Since the series resonant circuit of HPF83 will be 
in the resonance state when the signal of the frequency band of an EGSM 
method enters from the 1st terminal PI, the impedance when seeing the 
3rd terminal P3 from the 1st terminal PI becomes very large. Therefore, 
the signal of the frequency band of the EGSM method included in the 1st 
terminal PI is transmitted to the LPF82 side with a very small impedance 



compared with HPF83, and can be taken out from the 2nd terminal P2. 
[0080] When the signal of the frequency band of a DCS method enters from 
the 1st terminal PI, since the parallel resonant circuit which consists 
of the 1st capacitor CI and 1st inductor LI of LPF82 will be in the 
resonance state, the impedance when an impedance becoming very large, 
consequently seeing the 2nd terminal P2 from the 1st terminal PI becomes 
very large. Therefore, without being transmitted to the LPF82 side, the 
signal of the frequency band of a DCS method containing the 1st terminal 
PI is transmitted to the HPF83 side with a very small impedance compared 
with LPF82, and can be taken out from the 3rd terminal P3. 
[0081] When the signal of the frequency band of a UMTS method enters 
from the 1st terminal PI, since the series resonant circuit made to 
constitute from the 2nd capacitor C2 and 2nd inductor L2 of LPF82 will 
be in the resonance state, an impedance approaches zero and the 
impedance of the parallel resonant circuit which consists of the 1st 
capacitor CI and 1st inductor LI becomes large. Consequently, the 
impedance when seeing the 2nd terminal P2 from the 1st terminal PI 
becomes very large. Therefore, without being transmitted to the LPF82 
side, the signal of the frequency band of a UMTS method containing the 
1st terminal PI is transmitted to the HPF83 side with a very small 
impedance compared with LPF82, and can be taken out from the 3rd 
terminal P3. 

[0082] On the other hand, since an impedance becomes very large when the 
sending signal of an EGSM method enters from the 2nd terminal P2, the 
series resonant circuit of HPF83 will be in the resonance state and the 
3rd terminal P3 is seen from the 2nd terminal P2, a signal is 
transmitted to the 1st terminal PI from the 2nd terminal P2. 
[0083] Since the parallel resonant circuit of LPF82 will be in the 
resonance state and the impedance when seeing the 2nd terminal P2 from 
the 3rd terminal P3 becomes very large when the sending signal of a DCS 
method enters from the 3rd terminal P3, a signal is transmitted to the 
1st terminal PI from the 3rd terminal P3. Since the series resonant 
circuit of LPF82 will be in the resonance state and the impedance when 
seeing the 2nd terminal P2 from the 3rd terminal P3 becomes very large 
when the sending signal of a UMTS method enters from the 3rd terminal P3, 
a signal is transmitted to the 1st terminal PI from the 3rd terminal P3. 
[0084] Thus, according to the diplexer concerning the 1st operation 
gestalt, since two attenuation poles API and AP2 are formed near the 
passband of high pass filter HPF83, low pass filter LPF82 between the 
1st terminal PI and the 2nd terminal P2 is crossed to a broadband, and 
becomes possible [ fully securing the magnitude of attenuation ]. 



Therefore, since high pass filter HPF83 between the 1st terminal PI and 
the 3rd terminal P3 becomes possible [ forming a property / broadband 
enough / as compared with the conventional passage property ], it 
becomes possible to offer the diplexer which can pass without making a 
wide area go across and decrease the signal of frequency bands of a high 
region, such as DCS and a UMTS method. 

[0085] Moreover, it becomes possible by constituting low pass filter 
LPF82 from two resonance circuits, a parallel resonant circuit and a 
series resonant circuit, to offer the diplexer which has a broadband 
passage property by the minimum circuitry. 

[0086] Moreover, high pass filter HPF83 fully attenuates the signal of 
the passband by the side of low pass filter LPF82 by one series resonant 
circuit. Therefore, it becomes possible to suppress attenuation of the 
signal of a low-pass frequency band. 

[0087] In addition, the 3rd inductor L3 contained in low pass filter 
LPF82 concerning the 1st operation gestalt is required for the 
configuration of the high frequency switch using the diplexer concerning 
the 1st operation gestalt, and is not theoretically required for the 
configuration of a diplexer itself. 

[0088] in addition, in low pass filter LPF82 concerning the 1st 
operation gestalt By the parallel resonant circuit of the 1st inductor 
LI and the 1st capacitor CI, form an attenuation pole AP 1, and although 
the configuration which forms an attenuation pole AP 2 by the series 
resonant circuit of the 2nd inductor L2 and the 2nd capacitor C2 was 
described as an example The same effectiveness is acquired, even if it 
forms an attenuation pole AP 1 by the series resonant circuit of the 2nd 
inductor L2 and the 2nd capacitor C2 and forms an attenuation pole AP 2 
independently by the parallel resonant circuit of the 1st inductor LI 
and the 1st capacitor CI. 

[0089] Moreover, two resonance circuits in low pass filter LPF82 
concerning the 1st operation gestalt may be two series resonant circuits, 
and may be two parallel resonant circuits. The same effectiveness is 
acquired also in this case. 

[0090] In addition, in low pass filter LPF82 in the diplexer concerning 
the 1st operation gestalt, although two attenuation poles are formed 
near the frequency band of a signal to take out by high pass filter 
HPF83, if the magnitude of attenuation of a signal to take out is enough, 
it is not necessary to form an attenuation pole near the frequency band 
of a signal to take out independently. Drawing 4 is drawing showing the 
example prepared in parts other than the frequency band of the signal 
which wants to take out the attenuation pole of a low pass filter. In 



drawing 4 , the attenuation pole of a low pass filter is prepared near 
3. 0GHz. What is necessary is just to determine that the constant of the 
2nd inductor L2 of a series resonant circuit and the 2nd capacitor C2 
resonates near 3. 0GHz at this time. As shown in drawing 4 , by forming 
an attenuation pole AP 4 near the frequency band of a DCS method, and 
forming an attenuation pole AP 5 near 3. 0GHz, it becomes possible to 
secure magnitude of attenuation sufficient also about the signal of the 
frequency band of a UMTS method, and further, it crosses to a wide area 
(about 1. 7GHz - about 3. 3GHz), and it becomes possible to secure 
sufficient magnitude of attenuation. Therefore, it becomes possible to 
offer the diplexer which makes it pass, without making a wide area go 
across and decrease the signal of the frequency band of a high region 
further. 

[0091] Moreover, although the resonance circuit was set to two, 
independently, three or more resonance circuits are established in a low 
pass filter, three or more attenuation poles are formed, it crosses to a 
wide area more, and you may make it secure sufficient magnitude of 
attenuation with the 1st operation gestalt. 

[0092] In addition, although the case where it was used was described as 
an example in the combination of three systems of EGSM, and DCS and UMTS 
in the 1st operation gestalt Also in the combination of three system ** 
of the combination of an alien system, for example, EGSM, DCS, and a PCS 
(PersonalCommunications Services) method As an attenuation pole is 
established in LPF at the frequency band of DCS and a PCS method, you 
may make it similarly use the diplexer concerned for the cellular phone 
which combined three systems. 

[0093] Moreover, for example, the diplexer concerned can be used for the 
cellular phone which uses four or more systems, such as EGSM, and AMPS 
(Advanced Mobile Phone Service), DCS, PCS. In this case, what is 
necessary is just to form the attenuation pole in LPF so that the 
magnitude of attenuation by the side of high bandwidth may be crossed to 
a wide area and can be secured. 

[0094] (2nd operation gestalt) The diplexer concerning the 2nd operation 
gestalt realizes the equal circuit of the diplexer concerning the 1st 
operation gestalt by the layered product which piled up two or more 
dielectric layers. Suppose that drawing 1 is used also in the 2nd 
operation gestalt. Drawing 5 is the decomposition perspective view 
showing the concrete configuration of the diplexer concerning the 2nd 
operation gestalt. The diplexer concerning the 2nd operation gestalt is 
constituted by dielectric layers Nl-Nll. Drawing 6 , drawing 7 , drawing 
8 , and drawing 9 are the perspective views expanded in order to explain 



in more detail each dielectric layer of a diplexer shown in drawing 5 . 
(a) - (1) described beside each dielectric layer of drawing 5 
corresponds with drawing 6 - (a) - (1). [ of 9 ] Moreover, the arrow 
head shown in drawing 5 means the direction of a laminating. 
[0095] Drawing 6 is drawing showing the rear face Nb of dielectric 
layers Nl and N2 and a dielectric layer Nl. Drawing 7 is drawing showing 
dielectric layers N3-N5. Drawing 8 is drawing showing dielectric layers 
N6-N8. Drawing 9 is drawing showing dielectric layers N9-N11. A 
dielectric layer Nl is used as the lowest layer, and each dielectric 
layers shown in drawing 6 -9 overlap by making a dielectric layer Nil 
into the maximum upper layer. In addition, the laminating number of 
sheets of a dielectric layer shall be suitably chosen according to the 
need property of a diplexer. 

[0096] First, the manufacture approach of the layered product which 
realizes the diplexer concerning the 2nd operation gestalt is explained. 
Suppose that the so-called glass ceramic substrate which mixed the low- 
melting-glass frit to ceramic powder, such as a compound which uses a 
forsterite system or an alumina as a principal component, is used as a 
dielectric layer. First, mechanical punching or laser beam machining 
punches two or more beer halls for connecting between multilayer 
interconnections to the green sheet which fabricated the slurry which 
mixed the organic binder and the organic solvent to the ceramic powder 
concerned, and was obtained electrically. 

[0097] Next, while printing the conductive paste which uses silver (or 
gold and copper) fine particles as a principal component and forming a 
circuit pattern on a green sheet, printing restoration of the conductive 
paste is carried out the same in the beer hall for carrying out the 
interlayer connection of the circuit pattern of each green sheet, and a 
stripline and a capacitor electrode are formed. 

[0098] Next, the unified layered product is obtained by carrying out 
alignment of the green sheet of 11 layers obtained as mentioned above 
correctly, carrying out the laminating of the dielectric layer Nil to 
order, and warming and pressurizing the bottom of a certain condition 
from a dielectric layer Nl. It calcinates at 400 - 500 degrees with the 
firing furnace in [ after drying this layered product ] an oxidizing 
atmosphere, and the burnout of the organic binder in a green sheet is 
carried out. Next, when the fine particles of gold or silver are used as 
a principal component of a conductor and copper fine particles are used 
in the usual air, a final layered product is obtained by calcinating 
this layered product in the temperature requirement of about 850 - 950 
degrees in inert gas or a reducing atmosphere. 



[0099] Next, the circuit pattern of each dielectric layer is explained, 
referring to drawing 6 -9. In drawing 6 , two or more electrodes Tl for 
carrying out the surface mount of the layered product concerned to the 
Maine substrate are formed in the rear face Nb of a dielectric layer Nl. 
In addition, formation of an electrode Tl is performed printing and by 
carrying out patterning in a conductive paste which carried out point **. 
On the other hand, the earth electrode Gl is formed in the top face of a 
dielectric layer Nl of printing. Moreover, beer hall VI -Vn which beer 
hall Va-Vk linked to an earth electrode Gl has not connected with an 
earth electrode is punched at the dielectric layer Nl. Hereafter, in 
dielectric layers Nl-Nll, the same sign will be attached about the beer 
hall linked to each other. The capacitor electrode Cpl is formed in the 
top face of a dielectric layer N2 of printing, and the beer hall V2 is 
punched. 

[0100] In drawing 7 , the stripline electrode Lpl is formed in the top 
face of a dielectric layer N3, and the beer hall V3 is punched at the 
end of the stripline electrode Lpl. The beer hall V3 is punched in the 
location linked to the capacitor electrode Cpl. Moreover, the stripline 
electrode Lp2 is formed in the top face of a dielectric layer N3, and 
the end of the stripline electrode Lp2 serves as a beer hall Vm. 
[0101] The stripline electrode Lp3 is formed in the top face of a 
dielectric layer N4. A beer hall V41 is punched at the end of the 
stripline electrode Lp3, and the beer hall V42 is punched at the other 
end side. A beer hall V41 is connected to the end of the beer hall V3 in 
the stripline electrode Lpl, and the opposite side. A beer hall V42 is 
connected to the end of the beer hall Vm in the stripline electrode Lp2, 
and the opposite side. An earth electrode G2 is formed in the top face 
of a dielectric layer N5, and it is in it. An earth electrode G2 is 
connected to beer hall Va~e and Vk. 

[0102] The capacitor electrode Cp2 is formed in the top face of a 
dielectric layer N6 in drawing 8 . The capacitor electrode Cp3 is formed 
in the top face of a dielectric layer N7, and the beer hall V7 is 
punched. A beer hall V7 is connected with the capacitor electrode Cp2 of 
a dielectric layer N6. The capacitor electrode Cp4 and the capacitor 
electrode Cp5 are formed in the top face of a dielectric layer N8, and 
the beer hall V8 is punched. A beer hall V8 is connected with the 
capacitor electrode Cp3 of a dielectric layer N7. The beer hall V42 is 
punched at the end of the capacitor electrode Cp5. 
[0103] In drawing 9 , the capacitor electrode Cp6, the capacitor 
electrode Cp7, and the electrode T2 are formed in the top face of a 
dielectric layer N9. Moreover, the beer hall V9 is punched at the 



dielectric layer N9. A beer hall V9 is connected to the capacitor 
electrode Cp4 of a dielectric layer N8. The beer hall VI is punched at 
the end of the capacitor electrode Cp6. The beer hall V8 is punched at 
the end of the capacitor electrode Cp7. The capacitor electrode Cp7 is 
connected with the capacitor electrode Cp3 of a dielectric layer N7 by 
the beer hall V8. The beer hall V42 is punched at the end of an 
electrode T2. A beer hall V42 is connected with the capacitor electrode 
Cp5 of a dielectric layer N8. Moreover, the beer hall Vn is punched at 
the end of an electrode T2. A beer hall Vn is connected with an 
electrode Tl. 

[0104] The spiral stripline electrode Lp4 and the stripline electrode 
Lp5 are formed in the top face of a dielectric layer N10. The beer hall 
V9 is punched at the end of the stripline electrode Lp4. A beer hall V9 
is connected with the capacitor electrode Cp4 of a dielectric layer N8. 
Moreover, the beer hall V7 is punched at the other end of the stripline 
electrode Lp4. A beer hall V7 is connected with the capacitor electrode 
Cp2 of a dielectric layer N6. 

[0105] The beer hall V8 is punched at the end of the stripline electrode 
Lp5. A beer hall V8 is connected with the capacitor electrode Cp7 of a 
dielectric layer N9. Moreover, the beer hall V42 is punched at the other 
end of the stripline electrode Lp5. A beer hall V42 is connected with 
the electrode T2 of a dielectric layer N9. 

[0106] The inductor LI of LPF82 is realized with the stripline electrode 
Lp5 by the above configuration. A capacitor CI is realized by the 
capacitor electrodes Cp5 and Cp7. An inductor L2 is realized by the 
stripline electrodes Lpl and Lp3. A capacitor C2 is realized by the 
capacitor electrode Cpl and the earth electrode Gl. An inductor L3 is 
realized by the strip electrode Lp2. 

[0107] The capacitor C3 of high pass filter HPF83 is realized by the 
capacitor electrodes Cp3 and Cp4. A capacitor C4 is realized by the 
capacitor electrodes Cp4 and Cp6. An inductor L4 is realized by the 
stripline electrode Lp4. A capacitor C5 is realized by the capacitor 
electrode Cp2 and the earth electrode G2. 

[0108] Thus, according to the diplexer concerning the 2nd operation 
gestalt, it becomes possible to contribute a diplexer to the 
miniaturization of a device, and low back~ization by realizing as a 
layered product using a dielectric. 

[0109] Next, the 1st description of the circuit pattern explained above 
is explained. The capacitor electrode Cpl is formed in the dielectric 
layer N2 arranged at the upper layer, the stripline electrodes Lpl and 
Lp3 are formed in the dielectric layers N3 and N4 arranged further at 



the upper layer, and the series resonant circuit of LPF82 consists of 
dielectric layers Nl in which the earth electrode Gl is formed. 
[0110] Usually, the stray capacity which is not desired when patterns, 
such as a stripline electrode, grand electrodes, etc. overlap occurs. 
According to generating of stray capacity, the circuit which carried out 
the laminating will turn into a different circuit from a desired circuit 
diagram. Since unnecessary resonance occurs by this, a property will 
collapse. However, since the lap part of a stripline electrode and a 
grand electrode can be reduced by arranging a capacitor electrode 
between a grand electrode and a stripline electrode as mentioned above, 
the stray capacity generated between the stripline electrodes Lpl and 
Lp3 and earth electrodes Gl which constitute the 2nd inductor L2 can be 
reduced. Therefore, the circuit of the layered product concerned serves 
as a desired circuit passage, by the series resonant circuit of the 2nd 
inductor L2 and the 2nd capacitor C2, it becomes possible [ forming a 
steep attenuation pole ideally ], and broadband-izing and low-loss-izing 
of the passband of high pass filter HPF83 of it are attained. The above- 
mentioned thing is being able to say also about the relation between the 
1st inductor LI and the 1st capacitor CI in the parallel resonant 
circuit of LPF82, and a grand electrode. 

[0111] Furthermore, the capacitor electrode Cp2 is formed in the 
dielectric layer N6 arranged at the upper layer, the stripline electrode 
Lp4 is formed in the dielectric layer N10 arranged further at the upper 
layer, and the series resonant circuit of HPF83 consists of dielectric 
layers N5 in which the earth electrode G2 is formed. Thus, by arranging, 
the stray capacity generated between the stripline electrodes Lp4 and 
earth electrodes G2 which constitute the 4th inductor L4 can be reduced. 
Therefore, since the series resonant circuit of the 4th inductor L4 and 
the 5th capacitor C5 enables it to form a steep attenuation pole, low 
loss-ization of the passband of low pass filter LPF82 is attained. 
[0112] That is, in the resonance circuit of the inductor and capacitor 
which form an attenuation pole, by arranging the stripline electrode 
which constitutes an inductor in the upper layer of the earth electrode 
which forms a capacitor, and a capacitor electrode, formation of a 
steeper attenuation pole is attained and offer of a broadband, a low 
loss low pass filter, and a high pass filter is attained. 
[0113] Next, the 2nd description of the circuit pattern explained above 
is explained. The stripline electrode Lp5 which forms the inductor LI in 
LPF82 is arranged rather than an earth electrode Gl at the upper layer, 
and is arranged to the direction of a laminating at the upper layer or 
the same layer rather than the stripline electrode Lp4 which forms 



further the inductor L4 in the stripline electrodes Lpl, Lp3, and HPF83 
which form the inductor L2 in LPF82. Thus, by arranging, it becomes 
possible to reduce the stray capacity generated between the stripline 
electrode and earth electrode which form the inductor LI in LPF82, or 
other electrode patterns. Therefore, a signal becomes possible 
[ reducing property change of the inductor LI in LPF82 which passes 
directly ], and the diplexer as the circuit for which it asks will be 
offered. 

[0114] Namely, the stripline electrode which forms the inductor which a 
signal passes directly in LPF By arranging in the upper layer and 
preparing in the upper layer or the same layer further to the stripline 
electrode which forms other inductors in LPF, and the stripline 
electrode which forms the inductor in HPF rather than an earth electrode 
In LPF, a signal becomes possible [ reducing the stray capacity 
generated between the stripline electrode and earth electrode which form 
the inductor which passes directly, or other electrode patterns ]. 
Therefore, a signal becomes possible [ reducing property change of the 
inductor which passes directly ], and the diplexer as the circuit for 
which it asks will be offered. 

[0115] Moreover, since the rear face of a dielectric layer Nl 
concentrates through the beer hall altogether, the input/output terminal 
and earth electrode of a diplexer concerning the 2nd operation gestalt 
become possible [ pressing down small the component-side product at the 
time of being mounted in the Maine substrate of electronic equipment ]. 
[0116] In addition, since wiring of an electrode as shown in drawing 5 
is an example, it does not need to be such wiring. For example, the 
inductor LI of LPF82 may be realized by two or more stripline electrodes 
here, although one stripline electrode Lp5 realizes. Other inductors are 
similarly realized by at least one stripline electrode. Anyway, if it is 
wiring which has the description shown above, it will have the 
effectiveness of this invention. 

[0117] (3rd operation gestalt) The high frequency switch concerning the 
3rd operation gestalt is a high frequency switch using the diplexer 
concerning the 1st operation gestalt, and is realized by the layered 
product which piled up two or more dielectric layers. It supposes that 
drawing 1 is used also in the 3rd operation gestalt, and about the part 
which has the same function, the same sign is attached and explanation 
is simplified. 

[0118] Drawing 10 is the block diagram showing the functional 
configuration of the high frequency switch concerning the 3rd operation 
gestalt. In drawing 10 , the high frequency switch 80 is a high 



frequency switch of a triple band with the filtering function which 
passes the 1st frequency band (EGSM) , the 2nd frequency band (DCS), the 
transmit-frequencies band in each of the 3rd frequency band (UMTS), and 
a received frequency band, and is equipped with a switching circuit 
(transceiver change-over circuit) 84, a switching circuit 85, a diplexer 
81, band-pass filters 86 and 89, low pass filters 87 and 88, and a 
duplexer 90. 

[0119] The band-pass filter 86 is connected to the receiving terminal 
Rxl of the signal of an EGSM method. The low pass filter 87 is connected 
to the transmitting terminal Txl of the signal of an EGSM method. The 
low pass filter 88 is connected to the transmitting terminal Tx2 of the 
signal of a DCS method. The band-pass filter 89 is connected to the 
receiving terminal Rx2 of the signal of a DCS method. The duplexer 90 is 
connected to the transmitting terminal Tx3 and the receiving terminal 
Rx3 of a signal of a UMTS method. 

[0120] The band-pass filter 86 and the switching circuit 84 are 
connected by the internal terminal 93. Moreover, the low pass filter 87 
and the switching circuit 84 are connected by the internal terminal 94. 
The switching circuit 84 is connected with LPF82 of a diplexer 81 by the 
internal terminal 91. 

[0121] The low pass filter 88 and the switching circuit 85 are connected 
by the internal terminal 95. Moreover, the band-pass filter 89 and the 
switching circuit 85 are connected by the internal terminal 96. Moreover, 
the duplexer 90 and the switching circuit 85 are connected by the 
internal terminal 97. The switching circuit 85 is connected with HPF83 
of a diplexer 81 by the internal terminal 92. Antenna ANT is connected 
to the diplexer 81. 

[0122] A band-pass filter 86 is a band pass filter using the SAW filter 
which passes only the signal of the frequency band corresponding to the 
input signal of an EGSM method. A low pass filter 87 is a filter which 
passes the signal of the frequency band below the frequency band 
corresponding to the sending signal of an EGSM method, and in order that 
the harmonic distortion by magnification may decrease, it is prepared. A 
band-pass filter 89 is a band pass filter using the SAW filter which 
passes only the signal of the frequency band corresponding to the input 
signal of a DCS method. A low pass filter 88 is a filter which passes 
the signal of the frequency band below the frequency band corresponding 
to the sending signal of a DCS method, and in order that the harmonic 
distortion by magnification may decrease, it is prepared. 
[0123] The duplexer 90 is equipped with the band pass filter which 
consists of dielectrics which carve a transmit-frequencies band and a 



received frequency band, for example, was connected to the transmitting 
terminal Tx3, and the band pass filter connected to the receiving 
terminal Rx3. In a UMTS method, since transmission and reception are 
completely performed to coincidence, in order to protect an input signal 
from a sending signal, a duplexer 90 is used. 

[0124] A switching circuit 84 switches the sending signal of the 
frequency band of an EGSM method to the internal terminal 93, and 
switches an input signal to the internal terminal 94. A switching 
circuit 84 switches an internal terminal according to the applied 
voltage (3V) to the control terminal Vcl. If an electrical potential 
difference is impressed, a switching circuit 84 will be switched to the 
internal terminal 94 so that a signal can be transmitted. 
[0125] a switching circuit 85 — an input signal is changed to the 
internal terminal 96, and the signal of the frequency band of a UMTS 
method is changed for the sending signal of the frequency band of a DCS 
method to the internal terminal 95 at the internal terminal 97. A 
switching circuit 85 switches according to the applied voltage (3V) to 
the control terminals Vc2 and Vc3. If it switches to the internal 
terminal 95 so that the signal of a DCS method may be transmitted, if an 
electrical potential difference is impressed to the control terminal Vc2, 
and an electrical potential difference is impressed to the control 
terminal Vc3, a switching circuit 85 will be switched to the internal 
terminal 96 so that the signal of a DCS method may be received. Moreover, 
when an electrical potential difference is not impressed to the control 
terminals Vc2 and Vc3, a switching circuit 85 is switched to the 
internal terminal 97 so that the signal of a UMTS method may be 
transmitted and received. 

[0126] Next, actuation of the high frequency switch 80 constituted as 
mentioned above is explained. In addition, since it explained in detail 
in the 1st operation gestalt, the actuation in a diplexer 81 is omitted. 
When transmitting the signal of an EGSM method, 3V are impressed to the 
control terminal Vcl of a switching circuit 84, and 0V are impressed to 
the control terminals Vc2 and Vc3 of a switching circuit 85. By this, 
the internal terminal 91 and the internal terminal 94 are changed into a 
connection condition. The sending signal of an EGSM method is a low pass 
filter 87, harmonic distortion is reduced, and it is transmitted to 
LPF82 of a diplexer 81 through a switching circuit 84, passes [ it is 
inputted from the transmitting terminal Txl, and ] LPF82, and is 
outputted from Antenna ANT. 

[0127] When receiving the signal of an EGSM method, 0V are impressed to 
the control terminals Vcl-Vc3 of switching circuits 84 and 85, and the 



internal terminal 91 and the internal terminal 93 are changed into a 
connection condition. The input signal of an EGSM method is supplied to 
a dip lexer 81 from Antenna ANT. The input signal of the EGSM method 
supplied to the diplexer 81 passes LPF82, without passing to HPF83, and 
is transmitted to a band-pass filter 86 through a switching circuit 84. 
A band-pass filter 86 passes only through a required band among input 
signals, and sends it to the receiving terminal Rx2. Thus, the input 
signal of an EGSM method is taken out from the receiving terminal Rx2. 
[0128] When transmitting the signal of a DCS method, 3V are impressed to 
the control terminal Vc2 of a switching circuit 85, and 0V are impressed 
to the control terminal Vcl of a switching circuit 84, and the control 
terminal Vc3 of a switching circuit 85. By this, the internal terminal 
92 and the internal terminal 95 will be in a connection condition. The 
sending signal of a DCS method is a low pass filter 88, harmonic 
distortion is reduced, and it is transmitted to HPF83 of a diplexer 81 
through a switching circuit 85, passes [ it is inputted from the 
transmitting terminal Tx2, and ] HPF83, and is outputted from Antenna 
ANT. 

[0129] When receiving the signal of a DCS method, 3V are impressed to 
the control terminal Vc3 of a switching circuit 85, and 0V are impressed 
to the control terminal Vcl of a switching circuit 84, and the control 
terminal Vc2 of a switching circuit 85. By this, the internal terminal 
92 and the internal terminal 96 will be in a connection condition. The 
input signal of a DCS method is supplied to a diplexer 81 from an 
antenna. The input signal of the DCS method supplied to the diplexer 81 
passes HPF83, without passing LPF82, and is transmitted to a band-pass 
filter 89 through a switching circuit 85. A band-pass filter 89 passes 
only through a required band among input signals, and sends it to the 
receiving terminal Rx2. Thus, the input signal of a DCS method is taken 
out from the receiving terminal Rx2. 

[0130] When transmitting the signal of a UMTS method, 0V are impressed 
to the control terminals Vcl~Vc3 of a switching circuit 84 and a 
switching circuit 85. By this, the internal terminal 92 and the internal 
terminal 97 will be in a connection condition. The sending signal of a 
UMTS method is inputted from the transmitting terminal Tx3, and is 
outputted from Antenna ANT through a duplexer 90, a switching circuit 85, 
and a diplexer 81. When receiving the signal of a UMTS method, it 
changes into the same connection condition as the above. The input 
signal of a UMTS method is sent and taken out from Antenna ANT by the 
receiving terminal Rx3 through a diplexer 81, a switching circuit 85, 
and a duplexer 90. 



[0131] Drawing 11 is drawing showing some circuits of the high frequency 
switch 80 concerning the 3rd operation gestalt. In drawing 11 , the 
circuit of the high frequency switch 80 at the time of using diode is 
shown. What is necessary is just to establish each general circuit in 
the transmitting terminals Rxl and Rx2 and the point of Tx3&Rx3 in 
drawing 11 , although the circuit of a band-pass filter 86, a band-pass 
filter 89, and a duplexer 90 is omitted. The circuit of a diplexer 81 is 
the same as that of the case of the 1st operation gestalt. 
[0132] In case the transmitting terminal Txl transmits, it is connected 
to an antenna side through the diode D2 used as the forward direction. A 
low pass filter 87 is inserted between the transmitting terminal Txl and 
the anode of diode D2. Moreover, the receiving terminal Rxl is grounded 
through the diode D4 of the forward direction while connecting with an 
antenna side. Moreover, the control terminal Vcl is connected to the 
control section (not shown) of applied voltage. 

[0133] In case the transmitting terminal Tx2 transmits, it is connected 
to an antenna side through the diode D3 used as the forward direction. A 
low pass filter 88 is inserted between the transmitting terminal Tx2 and 
the anode of diode D3. Moreover, in case the receiving terminal Rx2 
transmits using the transmitting terminal Tx2, it is connected to the 
antenna side through the diode Dl used as hard flow (OFF state). 
[0134] The transmitting terminal Tx3 and the receiving terminal Rx3 are 
grounded through the diode D5 of the forward direction while connecting 
with an antenna side. Moreover, the control terminals Vc2 and Vc3 are 
connected to the control section (not shown) of applied voltage. 
[0135] Hereafter, actuation of some circuits of the high frequency 
switch shown by drawing 11 is explained. In addition, since the circuit 
of low pass filters 87 and 88 and the circuit of switching circuits 84 
and 85 are well-known circuits, suppose that explanation of the 
actuation is given simply. Moreover, since it is the same as that of the 
case of the 1st operation gestalt, explanation of the actuation in the 
circuit of a diplexer 81 is omitted. 

[0136] The sending signal of the EGSM method inputted into the 
transmitting terminal Txl is supplied to a low pass filter 87. To the 
higher harmonic of the signal concerned, the parallel resonant circuit 
of a low pass filter resonates, and only the fundamental wave of the 
signal concerned transmits it to a switching circuit 84. Since the 
electrical potential difference of 3V is impressed to the control 
terminal Vcl when transmitting the signal of an EGSM method, diode D2 is 
turned on. Therefore, the sending signal concerned passes diode D2. 
Since the impedance by the side of the cathode of diode D2 becomes very 



large to the transmit-frequencies band of an EGSM method by work of the 
quadrant wavelength track 841 of 50ohms of the frequency concerned, the 
signal concerned will be sent to a diplexer 81. Then, the signal 
concerned is outputted from Antenna ANT through a diplexer 81. 
[0137] The input signal of an EGSM method is transmitted to a switching 
circuit 84 through a diplexer 81 from Antenna ANT. Since the electrical 
potential difference of 0V is impressed to the control terminal Vcl when 
receiving the signal of an EGSM method, with the capacity between the 
terminal, diode D2 works as a capacitor and constitutes a parallel 
resonant circuit from an inductor L84. The constant is set up so that 
the parallel resonant circuit concerned may resonate with the received 
frequency band of an EGSM method. Since an impedance will become very 
large if the parallel resonant circuit concerned resonates, the input 
signal concerned will be transmitted to the receiving terminal Rxl. 
[0138] When transmitting the signal of a DCS method from the 
transmitting terminal Tx2, the electrical potential difference of 3V is 
impressed to the control terminal Vc2. Since the surrounding circuitry 
of diode D3 is the same as the surrounding circuitry of diode D2, a 
sending signal is sent to a diplexer 81 by the same actuation as the 
case where the signal of an EGSM method is transmitted from the 
transmitting terminal Txl. 

[0139] When receiving the signal of a DCS method, 3V are impressed to 
the control terminal Vc3, and 0V are impressed to the control terminal 
Vc2. Thereby, diode Dl will be in an ON state, and the impedance of the 
parallel resonant circuit which consists of capacity between terminals 
of diode D3 becomes very large. Moreover, the impedance by the side of 
the anode of diode D5 also becomes very large by work of the quadrant 
wavelength track 851 of 50ohms of the transmit-frequencies band of a DCS 
method. By this, the input signal of a DCS method will be transmitted to 
the receiving terminal Rx2. 

[0140] Since the electrical potential difference of 0V is impressed to 
the control terminals Vc2 and Vc3 when transmitting the signal of a UMTS 
method from a transmit terminal Tx3, diodes Dl and D3 constitute a 
parallel resonant circuit with the capacity between the terminal. The 
impedance of these two parallel resonant circuits becomes very large, 
and the sending signal of a UMTS method will be transmitted to a 
diplexer 81, and will be outputted from Antenna ANT. About the input 
signal of a UMTS method, a switching circuit 85 operates similarly. 
[0141] Drawing 12 is the decomposition perspective view of the layered 
product which piled up two or more dielectric layers and realized the 
circuit of the high frequency switch shown by drawing 11 . In addition, 



in drawing 12 , the capacitor shown in the I/O edge of the transmitting 
terminals Txl and Tx2, Tx3&Rx3, and the receiving terminals Rxl and Rx2 
among the components shown in drawing 11 and the capacitor inserted 
between the control terminals Vcl~Vc3 and a gland are not contained in 
the circuit pattern of a dielectric layer, and the components of the top 
face of a layered product. 

[0142] As shown in drawing 12 , the layered product of the high 
frequency switch concerned is constituted by the dielectric layers N101- 
Nl 15 of 15 layers. Drawing 13 , drawing 14 , drawing 15 , and drawing 16 
are the perspective views which expanded each dielectric layer of the 
high frequency switch shown in drawing 12 . (a) - (p) described beside 
each dielectric layer of drawing 12 corresponds with drawing 13 - (a) - 
(p). [ of 16 ] Moreover, the arrow head shown in drawing 12 means the 
direction of a laminating. 

[0143] Drawing 13 is drawing showing rear-face NIOlb of dielectric 
layers N101-N103 and a dielectric layer N101. Drawing 14 is drawing 
showing dielectric layers N104-N107. Drawing 15 is drawing showing 
dielectric layers N108-N111. Drawing 16 is drawing showing dielectric 
layers N112-N115. A dielectric layer N101 is used as the lowest layer, 
and each dielectric layers shown in drawing 13 -16 overlap by making a 
dielectric layer Nl 15 into the maximum upper layer. In drawing 16 , two 
or more chip SD1, such as five diodes D1-D5 and a capacitor which did 
not carry out a pattern to the front face of other dielectric layers, 
and resistance, is electrically connected with the internal circuitry of 
the layered product concerned on the top face of the top dielectric 
layer Nl 15 in the layered product of a high frequency switch. In 
addition, the laminating number of sheets of a dielectric layer shall be 
suitably chosen according to the need property of a high frequency 
switch. In addition, about the formation technique of a dielectric layer 
and a layered product, since it is the same as that of the case of the 
2nd operation gestalt, explanation is omitted. 

[0144] In drawing 13 , two or more electrodes T102 for carrying out the 
surface mount of the high frequency switch to the Maine substrate of 
electronic equipment are formed in rear-face NIOlb of a dielectric layer 
N101. In addition, formation of these electrodes T102 is performed 
printing and by carrying out patterning in a conductive paste, as the 
2nd operation gestalt showed. 

[0145] The laminated structure of the circuit pattern of a high 
frequency switch which has multilayer structure as shown by drawing 13 - 
16 hereafter is explained focusing on the part of a diplexer 81. The 
grand electrodes G101 and G102 are formed in dielectric layers N101 and 



N107 of printing etc. (refer to [ drawing 13 and ] the drawing 1414 ). 
The capacitor electrodes Cpll-Cpl7 are formed in the top face of 
dielectric layers N102, N108-N111 of printing etc. (refer to drawing 13 
and drawing 15 ). Moreover, the stripline electrodes Lpll-Lpl5 are 
formed in dielectric layers N105, N106, and Nl 13 of printing etc. (refer 
to drawing 14 and drawing 16 ). 

[0146] Moreover, two or more beer halls for connecting with dielectric 
layers N102-N113 electrically so that it may correspond with the circuit 
diagram showing the stripline electrodes Lpll-Lpl5 and the capacitor 
electrodes Cpll-Cpl7 by drawing 11 are prepared suitably. For example, 
the stripline electrode Lpl5 is connected with the capacitor electrode 
Cpl7 by the beer hall VI 1. Moreover, the stripline electrode Lpl4 is 
connected with the capacitor electrode Cpl2 by the beer hall V12. 
[0147] Of the above configuration, the stripline electrodes Lpll~Lpl3 
and Lpl5 form the inductor of LPF82, and the capacitor electrodes Cpll, 
Cpl5, and Cpl7 and an earth electrode G101 form the capacitor of LPF82, 
consequently LPF82 is formed. 

[0148] moreover, the stripline electrode Lpl4 — the inductor of HPF83 - 
- capacitor electrode Cpl2~ Cpl4, Cpl6, and an earth electrode G102 form 
the capacitor of HPF83, consequently HPF83 is formed. 

[0149] The stripline electrode, capacitor electrode, and earth electrode 
for constituting LPF82 and HPF83 are arranged so that it may have the 
same description as the 2nd operation gestalt explained. Thereby, a 
diplexer 81 can acquire the same effectiveness as the 2nd operation 
gestalt. 

[0150] Moreover, it is formed of the combination of the stripline 
electrode and capacitor electrode with which patterning also of the low 
pass filters 87 and 88 was similarly carried out to the dielectric layer 
which constitutes the layered product concerned, and an earth electrode. 
[0151] Furthermore, the inductor and capacitor of switching circuits 84 
and 85 are also formed of the stripline electrode and capacitor 
electrode by which patterning was carried out to the dielectric layer, 
an earth electrode, and combination. Moreover, switching circuits 84 and 
85 are realized by connecting electrically the inductor of switching 
circuits 84 and 85 and capacitor which are formed as mentioned above, 
and the diodes D1-D5 and two or more chip SD1 which were mounted in the 
top face of the layered product concerned through two or more electrodes 
T101 (it representing in drawing 16 and two electrodes T101 being shown). 
Furthermore, in the interior of the layered product concerned, a 
diplexer 81 is connected to switching circuits 84 and 85 through the 
internal terminals 91 and 92. 



[0152] Moreover, the band-pass filters 86 and 89 and duplexer 90 which 
were shown by drawing 10 will be electrically connected with the 
receiving terminals Rxl and Rx2 of the switching circuit constituted by 
the layered product concerned on the Maine substrate of electronic 
equipment, and transceiver terminal Tx3&Rx3. 

[0153] Thus, according to the 3rd operation gestalt, it becomes possible 
to contribute a high frequency switch to the miniaturization of a device, 
and low back-ization by realizing as a layered product using a 
dielectric. Moreover, it becomes possible by using the diplexer of the 
1st operation gestalt to offer the high frequency switch which can be 
passed without the signal of the frequency band of a high region 
crossing to a wide area, and declining. 

[0154] Moreover, since the input/output terminal and earth electrode of 
a high frequency switch are altogether concentrated by the rear face of 
a layered product through the beer hall, it becomes possible to press 
down small the component-side product at the time of being mounted in 
the Maine substrate of electronic equipment. 

[0155] In addition, although the operation gestalt of the above 3rd 
described as an example the case where it was used, in the combination 
of three systems, EGSM, DCS, and a UMTS method, it can be similarly used 
in combination, such as the combination of an alien system, for example, 
EGSM, DCS, and a PCS method. 

[0156] In addition, also in the case of the high frequency switch which 
uses the high frequency switch of a dual band or four systems or more 
(for example, EGSM, AMPS, DCS, PCS) which use two communication system 
(for example, EGSM and UMTS), although the operation gestalt of the 
above 3rd described as an example the high frequency switch of the 
triple band which uses three communication system, the same 
effectiveness is acquired by changing the configuration of a switching 
circuit. 

[0157] In addition, although it connects with the receiving terminals 
Rxl and Rx2 of the switching circuit which prepared the band-pass filter 
and the duplexer on the Maine substrate of electronic equipment, and was 
constituted from an operation gestalt of the above 3rd by the layered 
product, and transceiver terminal Tx3&Rx3 electrically, a band-pass 
filter may be independently mounted in the top face of a layered product. 
Drawing 17 is drawing showing the time of mounting a band-pass filter in 
the top face of a layered product. The same effectiveness is acquired 
even if it is made to mount SAW filters SF1 and SF2 used as a band-pass 
filter in the top face of a layered product 11 like the chips SD11-SD17, 
such as diodes D11-D15 and a capacitor, and resistance, as shown in 



drawing 17 . 

[0158] Moreover, the same effectiveness is acquired, even if it is made 
to mount a duplexer in the top face of a layered product and made to 
mount both a band-pass filter and a duplexer in a layered product. 
[0159] In addition, as a switching circuit although [ the operation 
gestalt of the above 3rd ] diode is used, the same effectiveness is 
acquired, even if it may use independently the GaAs (gallium arsenide) 
switch only whose switching circuit of one of the two used gallium 
arsenide as a semi-conductor and uses a GaAs switch as both switching 
circuits. 

[0160] (4th operation gestalt) The 4th operation gestalt explains the 
antenna common machine using the diplexer concerning the 1st operation 
gestalt. It supposes that drawing 1 R> 1 is used also in the 4th 
operation gestalt, and about the part which has the same function, the 
same sign is attached and explanation is omitted. 

[0161] Drawing 18 is the block diagram showing the configuration of the 
antenna common machine 100 concerning the 4th operation gestalt. The 
antenna common machine 100 is equipped with a diplexer 81, the 1st 
duplexer 101, and the 2nd duplexer 102 in drawing 18 . The antenna 
common machine 100 transmits and receives the signal of an IS-95 method 
and a PCS method through Antenna ANT. 

[0162] By the IS-95 method, 869~894MHz is used as 824-849MHz and a 
receiving band as a transmitting band. By the PCS method, 2110-2170MHz 
is used as 1920~1980MHz and a receiving band as a transmitting band. The 
value of inductors LI and L2 and capacitors CI and C2 is set up so that 
one attenuation pole may be constituted from 2110-2170MHz of receiving 
bands which a PCS method uses and another attenuation pole may be 
constituted from LPF82 in a diplexer 81 at 1920~1980MHz of transmitting 
bands. It is free by which an attenuation pole shall be formed between a 
series resonant circuit and a parallel resonant circuit. On the other 
hand, in HPF83 in a diplexer 81, the value of an inductor L4 and a 
capacitor C5 is set up so that one attenuation pole may be constituted 
from 824-894MHz of bands which an IS-95 method uses. 

[0163] The 1st duplexer 101 is equipped with the band pass filter which 
consists of dielectrics which carve the transmit-frequencies band and 
received frequency band in an IS-95 method, for example, was connected 
to the transmitting terminal Tx4, and the band pass filter connected to 
the receiving terminal Rx4. In an IS-95 method, since transmission and 
reception are performed to coincidence, in order to protect an input 
signal from a sending signal, the 1st duplexer 101 is used. 
[0164] The 2nd duplexer 102 is equipped with the band pass filter which 



consists of dielectrics which carve the transmit-frequencies band and 
received frequency band in a PCS method, for example, was connected to 
the transmitting terminal Tx5, and the band pass filter connected to the 
receiving terminal Rx5. Also in a PCS method, since transmission and 
reception are performed to coincidence, in order to protect an input 
signal from a sending signal, the 2nd duplexer 102 is used. 
[0165] Next, actuation of the antenna common machine 100 is explained, 
referring to drawing 18 . Since the impedance of HPF83 becomes high when 
the input signal of an IS-95 method is inputted into the antenna common 
machine 100, the input signal concerned is transmitted to the LPF82 side, 
and is supplied to the 1st duplexer 101. The 1st duplexer 101 is 
outputted from the receiving terminal Rx4, without transmitting an input 
signal to the transmitting terminal Tx4. On the other hand, when 
transmitting the signal of an IS-95 method, the signal concerned is 
inputted into the 1st duplexer 101 through the transmitting terminal Tx4. 
The 1st duplexer 101 is inputted into LPF82, without transmitting the 
inputted signal to the receiving terminal Rx4. Since HPF83 serves as a 
high impedance to the signal of an IS-95 method, the sending signal of 
an IS-95 method will be outputted from Antenna ANT. 

[0166] Since LPF82 serves as a high impedance when the input signal of a 
PCS method is inputted into the antenna common machine 100, the input 
signal concerned is transmitted to the HPF83 side, and is inputted into 
the 2nd duplexer 102. The 2nd duplexer 102 is outputted from the 
receiving terminal Rx5, without transmitting an input signal to the 
transmitting terminal Tx5. On the other hand, when transmitting the 
signal of a PCS method, the signal concerned is inputted into the 2nd 
duplexer 102 through the transmitting terminal Tx5. The 2nd duplexer 102 
is inputted into HPF83, without transmitting the inputted signal to the 
receiving terminal Rx5. Since LPF82 serves as a high impedance to the 
sending signal of a PCS method, the sending signal of a PCS method will 
be outputted from Antenna ANT. 

[0167] Thus, if the antenna common machine concerning the 4th operation 
gestalt is used, also in the communication mode using an IS-95 method 
and a PCS method, it will become possible to make it pass, without 
making a wide area go across and decrease the signal of the frequency 
band of a high region. It is very effective to use the diplexer which 
constitutes two attenuation poles from a PCS method by LPF like this 
invention since the transmitting band and the receiving band are 
considerably separated. 

[0168] In addition, it is possible to offer the radio device which can 
transmit and receive the signal of the communication mode using two or 



more frequency bands using the high frequency switch or antenna common 
machine explained with the above 3rd and the 4th operation gestalt. 
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[Brief Description of the Drawings] 

[Drawing l] It is drawing showing the equal circuit of the diplexer 
concerning the 1st operation gestalt of this invention. 
[Drawing 2] It is drawing showing the passage property of LPF82 in the 
diplexer of drawing 1 . 

[Drawing 3] It is drawing showing the passage property of HPF83 in the 
diplexer of drawing 1 . 

[Drawing 4] It is drawing showing the example prepared in parts other 
than the frequency band of the signal which wants to take out the 
attenuation pole of a low pass filter. 

[Drawing 5] It is the decomposition perspective view showing the 
concrete configuration of the diplexer concerning the 2nd operation 
gestalt. 

[Drawing 6] It is drawing showing the rear face Nb of dielectric layers 
Nl and N2 and a dielectric layer Nl. 

[Drawing 7] It is drawing showing dielectric layers N3-N5. 

[Drawing 8] It is drawing showing dielectric layers N6-N8. 

[Drawing 9] It is drawing showing dielectric layers N9-N11. 

[Drawing 10] It is the block diagram showing the functional 

configuration of the high frequency switch concerning the 3rd operation 

gestalt. 

[Drawing 11] It is drawing showing some circuits of the high frequency 
switch 80 concerning the 3rd operation gestalt. 

[Drawing 12] It is the decomposition perspective view of the layered 



product which piled up two or more dielectric layers and realized the 
circuit of the high frequency switch shown by drawing 11 . 
[Drawing 13] It is drawing showing rear-face NIOlb of dielectric layers 
N101-N103 and a dielectric layer N101. 

[Drawing 14] It is drawing showing dielectric layers N104-N107. 
[Drawing 15] It is drawing showing dielectric layers N108-N111. 
[Drawing 16] It is drawing showing dielectric layers Nl 12— Nl 15. 
[Drawing 17] It is drawing showing the time of mounting a band-pass 
filter in the top face of a layered product. 

[Drawing 18] It is the block diagram showing the configuration of the 
antenna common machine 100 concerning the 4th operation gestalt. 
[Drawing 19] It is drawing having shown the frequency band used by the 
EGSM method, the DCS method, and the UMTS method. 

[Drawing 20] It is drawing showing the equal circuit of the conventional 
diplexer. 

[Drawing 21] It is drawing showing the passage property of LPF10. 
[Drawing 22] It is drawing showing the passage property of HPF20. 
[Description of Notations] 

80 High Frequency Switch 

81 Diplexer 

82, 87, 88 Low pass filter 

83 High Pass Filter 

84 85 Switching circuit 
86 89 Band-pass filter 
90 Dup lexer 

100 Antenna Common Machine 

101 1st Duplexer 

102 2nd Duplexer 
91-97 Internal terminal 
C1-C5 Capacitor 
L1-L4, L84 Inductor 
P1-P3 Terminal 
Vcl-Vc3 Control terminal 
Txl~Tx5 Transmitting terminal 
Rxl~Rx5 Receiving terminal 
D1-D5, D11-D15 Diode 

841, 851 Quadrant wavelength track of 50ohms 
Nl-Nll, N101-N115 Dielectric layer 
Nb Rear face of a dielectric layer Nl 
NIOlb Rear face of a dielectric layer N101 
Gl, G2, G101, G102 Grand electrode 



Cpl-Cp7, Cpll-Cpl7 Capacitor electrode 
Lpl~Lp5, Lpll-Lpl5 Stripline 
Tl, T2, T101, T102 Electrode 

Va-Vn, V2, V3, V41, V42, V7, V8, V9, VI 1, V12 Beer hall 
SD1, SD11-SD17 Chip 
SF1, SF2 SAW filter 
AP1-AP5 Attenuation pole 
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Mcomm^com^cofrzmm'&mtmmy 4 b 

~t$>z\bZftWLb'?&. mmmwgz. 
ryf-i-^m^mt, 

ry^i-mizmwiZtifzmico^zifrLx, m%&m 
mcomm^con^m^mLx^m^m'^tzisbcor 
jy°u?y-b. 

mzy4y°u?wz&tt& i&mnmmmcoim z 
i-&fzfr<nm2<nm^izmmztLfzm 1 ^f-i/i/^t 

b. 

-t&fztbcom 3 cositf-izfmztifzm 2 co? ±rv?*r 
bitmz.. 

m^¥4y°v?*r\±^ 

miam l<M®?b mfiam 2 cr>i®=? b nfflzffimz ti&& 

b. 

mmi cD^bMMm3co^b<^rmzmmzti&m 
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[000 1] 
[0002] 

fcrffll^ilT^fcEGSM (Enhanced-Gl o 
bal System for Mobile Com 
munication) 3p£ N fflffl#<«^;t*fc* M 

§DCS (Digital Cellular Sys 

tem) <x&itcoigmMm*m%T& UMT S 

(Universal Mobile Telecom 

munications System) ~ff^^ ^ffillf 

+'fcfcffll^*LTl*4 1. 9GHz^c7)Jf«£^& 
PCS (Personal C ommu n i c a t i o 

ns Services) Jjtt EimCDtttfJf&f 

[0 0 0 3] Hll 9{±. EGSMM, DCSMi5i: 

& 6 mi 9iz^X. -fr£&<7)T<0 ( ) \HizmLfc "T 

U "Rx" ^ff0^fflV^tL^jf«#t-*>l>i 
HI 9tC^tJ^J:d^EGSM^ii8 
80— 960MHz£. DCSMiil7 10-188 
0MHz£. UMTSKIil 9 2 0-2 17 0MHz 

T-Ai:. D C S^>UMT SM^i a Cil^^^ 
m^&i'AT&b( l zj3\l$ti&« 

[ooo4]i£^ tmm£%z&miimm<7)mm% 

fr^fo6mm^mmm$:m^&Dc s^umts^- 
&®mz&^xim0mmffib&momm&b 



[0005] mk. mmm mmcom^t mrn^wm 

\tfxhmm>m^t>tLX%ti. 1120a. §&w>wr 

mm) . H2 0fc*$v^. vmcoy-<y°i/?mi. mi 
corner 5 1 ^2tosfp 5 2 tcDmzi$mztitzi& 

tm&yms? (J2Tr\ LPF (Low Pass F 
ilter) tt^) lOt ^l^^P 5 1 hlfl3 
«^P 5 3 ^^P^g^^ix^^M^^ >r/i^ (&. 
T, HPF (High Pass Filter) ) 2 
0h£-£tf o 

[0006] LPF1 0t~2oWC. miiO^PS U 

m2i?o^p 52t comzm i co ^ ?L5itm 

lcoay^yyc 5 1 b&mittz&MZix. m2coi%rf- 

m,zmm$ti&» lpfioii egsmm^^ 

[00 0 7] HPF2 OfcrfcWC. ^l^fP5 It 

m3co3{^?p 5 3 tcom( l zm3conyf : y^r c 53^^ 

4W3Vxy-»fC5 4^^WJt3^$n.. ^3«a^ 

x>^c 5 3 tm4coayy £ y^rc5 4tcomm^±^ 
?yVtcom( l zm2coJy¥°7?L5 2tm5cr)ay? 
yy-C 5 5 btPWffllzWMZtlZ c HPF20lt DC 
s^umt s^^rf ^^jg^^fl-^-^ji^ 

[0 0 08] LPF1 0tIfctt-S^lC0>fy^^L5 

lh^l^ny^y^csih^M^JSHI^ii. HP 
F 2 0^Mii^#3S^ffl^^--g»^ii^M^ifc^fg^- 

tztf->X. LPF1 0{i:, ^^ifM-S^I^^i 
L&V\ *t%*>*>. LPFlOd ^^OJtl^^M 

[0009)12111 LPF 1 OOffiXmte&^'tm 

xhh> i2im^T, ^Mx^Ltzmmt. 

^i^H^XfC^t^LPF 1 Ocoil»H4£7K 

LTV>§ 0 m20t^t^J:-?^. LPFlOti. UM 
TS^T^^^-C^®AP5 0^JfMt. EGS 

[0010] H P F 2 0 (/Zi5lifZ>f$2cr)-4 y¥9 ^L5 
2i:m5^n>x>^C5 5i:^i:^iilHlf§{i:. (L 

p f 1 0 coM^^#jS^ffi^*t 6 ) egs m^com 

m^com^zimt %> £ t>tix^z>. a: 
pmnmm. *tn~?z> b ^ yv-yy^mmiz^ 
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5 3£jl£t£. -fyb-^>Xti N LPFlOCit^ 
1 tf)^P 5 1 Lfc*S£\ H P F 

i-JSr*)^. HPF2 0li. EGSM^cOj^^^fjff 
[00 11] H2 2li. HP F 2 OCOMW^^^M 
2 ltmmT$>& 0 m2 2lZ7r:LtiXoiZ. HPF2 0 

i*. e g s Mttcommk^xmrnmA p 5 1 
[0012] ±Micox a^^^ri/^t^v^ 

Hi cOJfrf-P 5 1 tCA^J UcEGS MtteMWm. 

^com^n. HPF2o*(i^:^^^3^5ft*r&«I^:3&«TS 
l p f 1 0 ^(Kmca^t i> ; t ^'ti ^ 

<7)T\ H P F 2 0 fflKti^^^t-. L P F 1 0 flfflfc 
i^Zti. m2(7)i^P 5 2frt>M*)&-t^ btfX*% 

h« micom-P5 iizx^Ltznm<nmmm 
commt, lpf 1 o%at^£m&t&c\ttfX'%%: 

V^>\ HPF2Q%tmy6^zm5&t&Z\btfX"%&<D 
X\ LPFl OM^tif^^^t-. H P F 2 OfllJ^fE 

[00 13] 

[fffF^Of; l]#i2000-349 58 1 -^&#R 
^0003, H6IU) 
[00 14] 

mwtfmuL x o t-t&mmi E12 1 iz^-t x o 

+^:ii^ilLPF 1 0 *m&th^b ti*C#2r^ 

htztb, LPFlO^iaLTL^a^t^l., Lfz 
ff-oX . HI 2 2 iZTjk-TX 0iZ^ DCS ^<OM£^<0 
fi^li. LPF 1 Oi,zm%LXL£ o^K iJ£g£tlTH 
PF2 0^Mia-f^^V^P»lM^«, U^'ot, 
D C SMtUMTSMi: ^^fljffl^l> * 
£ 8i#mfS izm V ^ >£> (3ii^^^> h 0 
[0 0 15] Z\coXdtz, ±Mco X 0 tzm&WA 7V 
^^TCii. H1C0SK-P5 1 tm2CO^P5 2tCOm 
WLPFlOUfcl^, lOOM^J#t^HI^THPF2 
0^3M^^)£t^^AP 5 O^^LTV^^ 

^rv^c. ^*£jn. m&>y4 7\'?v~cte. nwm 

17^;^HPF20 cOji^^ttM^^i: ^ 0 . » 



mmxh-ytz* 

[0016] ztvtpt, ^mcomm. mmcommk 
^mm^mz$i-> xwmth <r t & < nm-& <r t 
ti*x%&?4 -7v?*r*w$&h zhx-foh, 
[0017] &tz. *%mcr>mcvmm. utmommn 
^<7)m*T&fcMizm-> xwrnz z\b%< mm-& <r t 

[ooi8] ^mcomcomm, mmcom^. 
zmnmn&fcMizm otiit hz\ttc< mm-z. z\ 

[00 19] 

[^$r^^^^^Sfcj:^^O^m] Hl^) 
[0020] _biem 1 tfDWPifc i*Uf . «Mii^ >f ;p 

^{z^Kh-z^^mmmzx^xmmm^mwm 
tzffimmtf^mfcz ti& cox\ i&mm&y uv?x 

ftm<nmmm<nm^&&mizm^xmm~t&z\t 

[002 1 ] SS2<^^«. mico^^v^. ^ 

?v9\t* mmtmcoi&mmitzMmmz—^ftmL, i&m 

[0022] _bieH2 <7)%mz Xtl\f . iW&Iifi:? 

izmmmtf-^Mzti&cox. i&mcom^m^com^ 
common £&z\btf"smb%*). i&mmM? jfrftf 

ZtllZX*). tzbttt. EGSMttCOmmkft 
<7)m^t. ^DCS. UMTS. PCS^^jfl 

[00 2 3] ^3^111 m ^tel£2c0f|BJ?^& 

v^t. m$M$L? uv?\t. zs}<nmmnb lx. m 
1 com^bm2<7)iQ : ?-bcDmi l znmztiz>m 1 m vy 
7?bminz7>?y*rbfrt>tc&mmM®$%t, m 
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9 1 m 2 co a y ^fy^r t z> * h wm$m% b £ it 

[0024] JifEffc 3 ^MBCJiWf, 4 ;P 

— : *7>mmmmm.2 tih ^tt^K>, imizm^ xm 
mmcommm&cD{m&jmizm^zmm-& ~t%< 

Wktz z\ b tfx* & ?A rv;t*iitf4 r b im 

[002 5] H4056^±. H3^Be^v^T. &ig5 

mtyitw*. mi coffin b&3 cd%&^ bcomizmm 

wnyfyfi^i^t ^ y^b comzffi&Ztit 
%3<nA y?7 fbmscoa y^fy^rb mm 

[0026] ±Mm4co$>mz£tiis. m^mMy < jv 

£&z\bimmb%:&, 

[0027] m5c?>%pm, micD&ffliz&^T . mm 
* iztovmw* h y «y 7 a 7^f 

fc. mi-5coay^yv*mfr&izfrcomL<oay 

fy^rmmb . mmcox b y vt-^a ywmbmmco^ 

yfy+rwmb £ m£t&?ztb<7ym&.co t: Ttfwl^gft; 

[0028] ±isn 5 ^fflHfc: j:*ux . mmmy >r 
^at^s^ffiifi^ ovfifi — wmmfa<wHWizffi$& 

fy.hz\bb^<r>x\ ^Mrv^f^j^L 

m%> z\ b tmmb . 

[0029] 3&6 0>f&HJK±. m5cO^H(Ci5V^T. 

miM yy??*m%t&&%:< bt> 

&vm3njyy??zm%^&'jr%<bhi*i;xk<7) 
xhv vy^jynMXKt&mmjjmzftLxtmtfz 

[0030] _tlES6cO^^J;Wi\ ft^iMSffiS 
*t£S& 1 cM v*'? *£«f£TOJ; 0 i JJiteffiSU 

tzmw.'tZxibizx^x, micoj yy??bm&Lwm 

^>a y?y^nM%:b*mcDWm^?—y b cDtiSUzfttet 



&mmmftb*m&^&z\btfxt%>cox\ 
xz & . 

[0 0 3 1 ] »7«»9itt. m5£1zim6cr>$ffittz& 
t / ztetf&micoay?y^zm^&'J?%:<bh-^& 

±.cDxy7y*rnmte. ^mmnmxvhmmjjmz 
mz&n&m i «o>f * £^Ji-f < * 

ELbax h u 7 77>f ^yfyttiJ: 

[00323 ±iem7 comiiz xtitf, mmmmbm i 

co>f ^^^Ji^-^x h y */T^>f ymmbcomiz 
micoay^fy^m^t^^yfy^-Mm^WM^'^ 

z\bi,z£~>x. mico^ y^y ^ bmmMbcomz^t 
m-hnm^s.%:b"£{mzi£z>zbrfxz &cox\ m 
m-th m$m o o^-f rv?^*w$c$h t\ b immb 

[00 33] msco^mz. ^5- mi (D^mcox^iril 

tHz&^x. mk(omnfom?)o b h—mm 

mmmz^hm2<nay^y^*mm^&^< t i> 

jjfaizttLxiMiznmzti. mm&yiwnwm 
*m®mzMfm2<v-<yy??£mm-z>'j?%:<b 

Wib^h. 

[0034] ±^ms<nmmxix\f. fmnmbn2 

<?M ^^HJ|-ri.x h y v7vA y%feb<7M\iZ 
m 2coay^fy^mMt^ 3 >-f>^Mi ^ffiSi - ^ 

ihtc^o'c. m2coj>y??bimMfikbcDmitz$t 
±T&&mms&z*iSimzi£&z\btfx% &cox\ m 
mt& mm o or-r 7°\s?*r*w&?tz> z b tmmb 

[0035] ws9<7#tm±. m5~~mse>$mw>*?ii 
iiHz&^x. mm<nmMfomcr>5-h'j?%<bi>-^<nm 

^01^^^ 5 r? y? y+r*m%t%>'J?% <b%> 

-^xtcoay^y^mmii. mtmtmmx^^mm 
■nmzttLx±miznmzti. m^m^7 ^tv^amm 
$Mmmz&vr&m3 > ? 7 * zmm- b 
i>—^±.cox b y -f7H y%m±, mt^yfy^r 
mmz 0 i>mmjj\fttz*ii,x±mtzwmzix& zbzm 

WLb~th. 

[0036] JJe*9*3|fflfc±*U*. ^Mffi^m3 

(7)4 yy7?*mm-&^h y >/7^>f ^Mii^rsi^ 
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£.-?&&mm&%: zb&x-%&<Dx\ m 
mt& m$m o co ?a ? s - t 

[oo37]ii o^Hjti. W£%mk<mwm&<r> 

co\m £ sasig-r & 2 cossmzgsis £ *ut<i£« 
1 co*i» t m 2 co^t comizmmz ti h 

[0038] ±tem 1 0 emmiz xtux . r-r ru;t 

< jew* z b &z'* &mmw.x i y + *w&rr& i t 
[ 0 0 3 9 ] 1 1 ay%m\z, no ^h^^v^t . 

[0040] ±iess 1 1 coztmtz xtiif. mmm&y 4 
)v?{z^ixh —^>co^mmmz x^x mmmcom& 

ifite.fc'K fc£;tJ£\ EGSM^coJf« 
^ofi-^t. itl*ODCS, UMTS, PCS^#C0 

[ 0 0 4 1 ] 1 2<7>%ffil^ £5 1 0 £ tiiim 1 1 

■i yy? tbmicoa >?>^bfrb%:hm\2mm& 
b, m2co^b?7y}*bcomizmM$ti&m2co4 

y?7 ?b%2con yfy^r b j&»&$t£ WMimmflk b 



[0042] JJHflSl 2^t:J;n«\ «ol$:7 >f 

-mw@m&m$&tih zbb%*). &mizm->xm 

n&ZWlzmkt&Zbimmb&Z. L^-?t, 

ftm^m-zzbtf^zmmwiAj 
biP*smb%&. ttz. mi2co^wcommz£Y), a 

•/ f - 2r ^tt-T -S i i: **^TIB =5: 6 . 
[0043] SSI 3<5D$Mti. ^12»im^. 

ffiM^ns m 3 yf>WI4 con y ?y*rfrt> 

%hwmmb. immkbLx, m3coay^y^-b 

m4coay^y^bcoW^b^^y^bcomzW£M^ 
ti h % 3 co 4 y ¥ 7 9 b 5 co a y fy ^ b ^ Jfir S iS 

[0 044] _biaSll 3<7)^HJ^J;il{±\ i^^515S7 -f 

fvfcowmnmm^imvtz t $-mmmmwf& 
zit&^bbtchcox\ {^wmmmcom^commz 

h z. b tfx% ia^>f vfkW&th <r ^ 

[0045] mi4C0^HJ(i s ^1 3C0»J^*3V^T. 

ay^y^zmm^&mmcoay^y^fgmb. mmco 

xhVvT?^ ymm bmmco^y? yy-mm b*mm 

^htzfocoWkco\LT*-)VmWb Z&f&LtzMmcom 
[0046] JJEt&l 4co»J^J:ix{f . iSJSatx^f / 

[0047] HI 5<D%m$. t&14C0¥tmz&\^X. 

coxhV v7°7JynMb. 1 — 5 cony fyiTzm 
mt&mcconyfyvwmb . Wkcox b u v7°?-i 

ynwbMmnny^yy-nmb zimtzmiWT 

[0048] JJBflfl 5C0mttz£tltf^ 

v^*mm-hmmw<nnmzffim$ix&zbb%&co 

[0049] HI 6C0$mi±. HI 5^HB(*i5V»T. 

sa»ogimflcJi<50 a -^^< b i>-~icoim{fcmi±. m 
i ^sxalcox h y 7/7^ ywmz, mmtmMX o 



i(9) 003-209454 (P2003-Q54 



[0050] ±Mm 1 6(7)^m(zxtii^. m^tmmm 

t>izi&cox h U 7 77^f yiTOJ: >9_tJI£ JIfc: 
[00 5 UI1 7^11 HI 5£fdiHl 6<0S6 

tiJ; o i>mmij^zttLx±mizmmztiz> ztzn 
[0052] ±iam KTmmzxtat. mmmtm 

x\ mmrz mm o oirasft*-* > y ^ & r t 

[ o o 5 3 ] ^ l 8^hb(±. H i 5— i 7 crimen 

mmwmmzio iti»^203yfyt zmtt & 
i>mmjjmzttLx±mizwMzti, i&mm? 4 jv? 

fy^rwMx o i>mmjrmznLx±mizmMZfrz>- 

[00 54] ±Mm 1 8C0mitZ£tLtf „ ^fiTOtH 

z>z\biz£~ox, yy??nmbwmmb<n 
miz^^&&mmm%:££i&mz-&z> * t^*c# 
t\ mats W5i o tf>«E&x>f >y ^ H^£t & £ t 

[0 0 5 5] HI mi 5—H1 8CD%ffi<0 

-^wRWMili. Stfira*^*. iSi«3ffift:7-r;i^<o 



<7)mmnmmztotf&m3cr>j yy??*2mt&& 

[0056] ±12311 9C0SWBfc J:ii«f . ^Wi^m 

hz\t\,zx^x. $&3coj yy? ?nmtmMnmtcr> 
x\ mm* zmsmwnMWiA'i m&i-z at 
[0057] m2ocD$tmi&. mi4—mi 9co%pmco 

t)xi-&n)Eizmtxm&m*ty l om£&mmT$>r), y 
-r^-h'ji. mmikcoimizmmztL&zbzmkb^ 

[0058] _blBH2 O^WHifc: . «>f y 

^co^mit. mat* £*)m&zbtMmb%&. 
[0059] m2i commit. mi4—m2ocom i nco 

&mW*)WZ-®&<7yJ?%:<bi>-Jjte. GaAs^7 
[0060] ±IBH2 1 co^o: J;ixif> afflux >f v 

^?»mit. %m<t*£ ] omhzbi?*smb%&. 
[oo6i] &2 2co%pm. mz&imcofflmfficD 
^k<7>m&m*mmiz?fo tz^coryr^m^xh^ 
x. ry^i-mizmmztitzMiniflfr&ftLx. m% 

cDm^£m^m^&tzfrcoM2cD^( l zmm$ti£zmi 
«fi7>^ti, yjy'i/fwz&iir&mmcDmmk 
0ym*§r*&&m?-&t:ihcom 3 com^izmm $ titzm 2 

km 2 b comizmmzn&i&®commm&<7)im 
<n*t:mkt z>tiM&my 4 wb. &ie>w=?bm3 
<nffi?b<vmzmmznz&®commmnm^<ofr% 

^Kbh-^co^mmm^L. ffl&m&7 4fr 
itzmmm &'j?%<bi> ^mm- ^^b^mb-t^. 

[0062] _b|2H2 2C0ftmz±tLl£^ 

commM? 4 }v?\,z^ixhzsi<n*m®mz£~>x 
mM^m<vmmMt,zmmmtf~^&f&zti&<Dx\ i&m 
w&7 4 frfxim&nmm&nm^imizm^x 
+wzm%.~tz> z\ b tf"!mb% *) . -mm$k7 4)v?x 
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[0063] m2 30mmi£. m2 2comn(z^^x. 

[0064] ±iem2 3co3tmizj:tu$. mmmy ^ 
frfiz&ztiz, ^coimmmz x^>x mmmcom^ 
mizmmm&-^&&Lzti&<Dx\ {mcommz^m 

[0 0 6 5] m2 4CO^mi±. m2 2£tli±m2 3<7)$& 

mico^tm2com L t^mizMm^ti^mi<^ 
a yy? ttmico^ yytyy-t &^&m*\imw 

b, W,2(D^bi7^y F bcDmizmM£tiZ>m2coA 
[0 0 6 6] M2 5cr>mm, £12 4 CO^miZ^X . 

^im^y miconfrkm3<7)t%frt<7)mt,z 
%&^mmt, gsmmt lx. %3<n^y-ry^rb 

micoa yfy+r t comWt& bfyyYb coffiizmmz 
ft&m3coJy7*7?tm5coay?y'y-tfrt>%:Z>lg: 

[0 0 6 7] M2 6cr>%Pm. W>2 5CD?tmiZ&^X . 

a yy? $ *mm-hmk<?>x y >j 7/7^ ymmt . 

^y^y^zm^&mfcco^y^y^-WMt . Wfco 

-t&fz&bcoMmco \iT*-j\smfeb zBf&Ltinmcom 
n{kmcommmz£~oxm%zti&. 
[ 0 0 6 s ] m2 7 commit. mk<7>mm&m<7>n:$ico 
m^mzftdmmmim&xfo^x , m^twk^m^. 

zmt. ^m^Av^-it. ry^m^wMZixtzw, 

mLXttM^®rr&fztbcr>yjy°yi?<*rb. ?Ay°v9 

cD^^zmm^titiimm^mwnm^^b. ?A7 
u7^iz&if&^mcommfccDm^£m%m-&fzfo<v 
m3co^(zmm^titzmmm^mmmm^b ^ 
?Ay°v?*r\t, micom L bm2com L b^m^z 
mm £ ti £ i&mco mm^coimco^ % mm- h i&m 
my a jv ? b , m 1 co^b m 3 cot^r b co^izmmz 



ti&mMcommk^com^cDfrzm^&mimi&y a 
com^ t x ^xmmtm<nmmmizmmm$:'j?%:< b i> 

[0069] ±12^2 7c7)^^ iixif. 

wcom^tffcmzm^xmm^-& z b%<m^ma 
zft^A y°u?y-%mmLtzmffl%ixA y^zx-y 
x . mmcommcommmnim. * m^m-t zzb &x 
zmummmzzzmm^z z b tmmb %h . 
[ 0 0 7 0 ] K12 8»ui a»^aa»«^ra[^ 

^mmm^m^n^zm^m-thtzMry^^ 
m&zffit. ry^i-&m&te. Tyr-i~\mzmmzti 

m^mLXftM^ffr$'Z>fzibcoyAy°\/7*rb, ?a y° 

u7wz}5n&mnnmmx<nm^zm%m^&f^n 

m2co^t l zmMZfttzmicD?^y°U7^b, ?Ay° 

ufwz&tf&mmcDmmkoom^m^m^&fc&cD 
m3com^z^m^ntzm2co'r^y a u^^b^mt. 
¥Ay°\s<7+t\$, mico^bm2co^bcomizwm. 

<<)V9b. mico^bm3co^bcomzWM^ti^ 

mm^mmm^m^co^M^th^mmmy 4 )V9 
b*i$?*. mmi&y ^<bhr^co^m 

# ^x^xm^mcommm^mmm^^ <bh^ 

[007 1] 

[ m&mmcomm ] (mi comtmm ) m 1 ti . 
mnm 1 comm&mizffi&yA 7 v fwmmmmz^ 
-trnxfoh. mit,z&\,ix. micommBnizffi&rA 
y°u?w$. mico^p 1 bm2co^p 2 bcomtz 
mmztLtzmm&y ^/^lpf mr, #*:lpf 

b^o ) S2b. mico^P 1 tH3c0^P3i:c0 
[00 7 2] LPF82t:fc^t. IglcO^Plh^ 

2co^p 2bcomi / zmicoA yy??L 1 bmicoa 

yr-yy-c l i:^M^J^^$n. H 1 c?)-f ^ L 
1 bmico^yfy^c 1 ^<7)#^Jiii^m3c0'< y^* 

lionyfy^c l h^#^iJ[SIff^^m3<7)>f y^^L 
3 i: iO^itjiC t y^b comtzm 2 CDA yy? ? L 2 
fc^2<7)3y7 i >^C2h^li:^J^^$fL^. LPF 

[00 7 3] HPF83^t^, Hl<^)^Pli:ll 
3ct)^P 3 bcoP^I|3c7)n>'v : >^C 3 b^Acoa 
yfy^TC4b^mUz^m^fi. m3conyfy^-c 
3bm4cony^y^C4bcot£Wi&b7 7yV : bcDm 
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[0074] m2ii. micoyjyut-wz&tf&LP 

3r7^. LPF8 2cOMkl^Vrti^ 1 r-&. LPF8 
2^&{t&ff!lcM >^^L i t^i^^yfyfc 

fztf^X, LPF82it D C Stt<om®ftmi&fc 
J^ffiAPl«n t .ItUCj;^ LPF82I1 

[007 5] LPF8 2k:&Jt&^2<9>r y/^^L2 

hm2<Z)ny7 i >^C2^ii:^J^t|glil^ii. umtsj- 

m2<7)W=PP2*nX:b*<o4 y^-yyxit. #mz 
IS^tfOfi^-SrjBiaL^v^ LPF8 2«i. u 

mt sttnmmsmti&izmsmA p 2 *^^r & . 
±iE^«sa. LPF82ti. m 2 (z^ctx 5 

S-Wtv^fct**, ±IB-cifeHgtJtlii^s&?p i3&» 
t>m2coffiTP 2*MfctZcD-i yv-yyxte, *m 

3k ft* mxittbX . ttfrMXiSttt Z. i: & . 

[0 0 7 6] 3r&. ID2(^UT. EGSMM^M 
^^iiiSJftttii. fi^o^Tl^^ (i2 

[0 0 7 7] 03 ti. micr>W7U?Wzt5ft&HP 

HPF8 3^HlfcoV^liit4. HPF8 
3 £*3{t£^4 C0>f * L 4 fcH 5 con yfyf C 

5 fc ^itwwMii. e g s Mttcommmcoim 

It. #S8rt& 1 4 yt-ryx^t^< . m 1 com 

^ micOfiFFP 1^3S3^i^P3£jL*=fc£. H 

PFS3<?>4y\?-¥yx\±imi l z±%<%;%> 0 z\vm 

Uti, HlcoiQ^Pl^m3cO^P3i:^cO-fyb t> 



WH"*. -f^h-h. HPF83I1 EGSM^COJi 
PF83J1 03t^-rj:o^. DCS&itAJMTS 

[0 0 78] ^T&g-t^SMi. H3C7)^HT^L 

fc. DCSfeit^UMT sMofflijffl* tisft^ h p 

F83^iii^tttife^ HPF830DCS^J;y , U 

■Mrfctu 03«OjS»SK^6^& J:ot3. HPF8 
<It^T'#£o <Iftte. LPF82teHPF83<7)Mift 

^mn&z^commmAP i , ap2«ui^ 

HPF8 3(7)ji^M#ja^fI-^ii. LPF8 2 
IZlZtAsZtftiX&ZtZK. HP F S 3{mz{m$fL& 
Z\hbts:Z>frC?X*foh 0 Lfc^ot, HPF83CDC 
S£J;?/UMTS ^<7)J^jg^W^fi-^^*C7) H P F 

fcjt^r^<fit^/l-S^fct^S^T. HPF83 

[0079] t&i<7>mmmi<zm%>¥4~r\s?*r 

^l^SfPl^UI.^. HPF8 3^J* 

*)flS?p 3 £%fzt % <nA y\z-?yx\mmz±% < 

HPF8 3i:Jt^T>f>e-^ 
^XsftWKfc/K^L P F 8 2ffl|^fc<sii3*U ^2C0 

[0080] dc sttcommcftcD<m&m 1 was^ 

PIKAS^ LPF82^1«3yfyfCl 
teXX/m 1 *M y/^ 9 L 1 TffiBK$iiSM5»J^ig|lI» 

^0. -e^S*. ^l^SSr?P1^^2cOSSr?P2^ 

M^fc^^-f ye-^yx^st:^<^i,, Lfc** 

ot, mitfosffrfPi*^Ao^Dcs^comad^ 

Ofg^-ii. LPF8 2MI^iifS^$iX-rH. LPF8 2 

fcib^T-f yt^/yxj^^t/h^ v^h p f 8 3{i^ 

[0081] uMTsttcomim&<om*irtfm 1 <om 

fPl^A^^ LPF82c0H2c0r?y^>^C 

ft^^Slfc^-S^. yt-fy^ffi:^ 
Igiionvx^ciiDitXIgi^ y^^Li 

-e^fen. mio3^pi*^m2c7)j}g^P2^ 

tf0ii#Ji. LPF8 2MI^(ife^$fL*r^. LPF8 2 
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[0 0 82] — 3k ^2<50Sm^P 2^^EGSM^F^ 

}MftfI^A£*i^ H P F 8 3 cr>mi\2mms&&2m 

^2cO^P2^^,miO^P l^Mz*«>» 
[0083] |£30^P 3KDC S^^jH<Iff-^ 
LPF82 ^M9»J^I1I»3&9Q©K« 4: * 

P3^^UMTS^^Mffff^AI ) %^. LPF8 

2 comMmmm-mmm t%*).m3 P3^ 

^2 <osfrpp 2 ZMfz b%M y^-fyxm^z 

±%<%Z>tztb. fi#t±. m3c0ffi^P 3^^1^ 

^p l^hf^-r-s. 

[0084] ^^xdizmicommBmizi^r^ru 

?Wz£til£. micom-P 1 fcm2c7)^?P2i:^ 
«I^7^^LPF8 2(i ^3ia^y>r;^^H 

P F 8 3 cO?l^M#iSt-. 2 KOmWmA PI, AP 

2zmm-z>co-c\ mn^ot, mm^-twz 
mm-&z\btmmb%:z> c ^t, ^io^p 1 ^ 

^3^P 3 h ^SO^ii^KIr? 4 H P F 8 3 <2 
&cl^^rt£i:3r&^\ DCS^'UMTSM^ 

zcDmmcDmmm^coimz&mizm-o xmmzit&z 

[0 0 8 5] ffi^jffiaa7^;^LPF8 2^M^lJ 

sifctiot, m^>wmmx\ fmrnzmsmm 

[0 0 86] ©t£5lifi:7 4/^HPF8 3te. — 

O^t^J^MSim^oT. ffi^SM^^ ^i^LPF8 

2mcom^mcr>m^-t^-izmm^^:t, Ltz^ 

[0088]^,^1 <0HM9g»^ffiS<S®ffifi7 4 
/l^LPF8 2Tii. y???Ll fc^l^ 

>-r>i^c i tco&mmmmzx k> , iiiap i £ 

Ml, l£2tfH y^^L2fcH2coa>'xy H fC2 

t cow&\immmz£ o . jma p 2 ^^-&«^ 



2coayr : y^C2b cDWM2M®t&(<z X "9 M^SA P 
l ^MU »iw>f y^'^^L l ^lf03yf>t 

c i tcomwmmmzj: o^ap2 am**-* «t 
3 dz lx h mt0>ttoBkimt>tL& . 

[0089] £tz. m ^HttJgSRHfllSfiJ*iiBS7 4 
;^LPF8 2tC:i3tt§"^c7)^|Hlf&(i N r^^fi^J 

[0090] %\<rmmmz%h¥A*rv?*r 

jiia^ * * h p f 8 3 d m l tz \ m^mmm 
tt&izmmm*--iBm-& ztt n o as L>t 

^M«##^M«^ff«t^r<T^J:^ 0 H4 
12. ©«Bfiia7-r;^^^fli2:3. 0 G H z ftififcrfS 

*ro*&. iiofc^. mmwmncnm2cnA yy? ? 

L2tm2&ayf ! y Ji rC2bC0l£M$:3. 0GHz# 
i£?*mt&£olzfebbtitt iv^ H4fc*-*-J;<3fc:. 
D C SMO^i^fS#i£t:^iA P 4 ^ , 3. 0G 
H z #££^16 A P 5 £f£H"£ dhCioT, UMT 

-t &Z\b tumble K>. J£«(*«;l. 7GHz 

-^3. 3GHz)(lIl+^gMfm^ 

[009 1 3 4^»1 «MW»*Cli. 

[00923 ^±5. minmmmiz&^xit. egs 
-tt^v^. mm^ti^m^mbtx^KtztiK mn> 

yXfA^i^t, ^!Ji.«\ EGSM, DCS&J; 
t/PCS (PersonalCommunicatio 
ns S e r v i c e s ) 3rjt<7)3oc7)^X^j^<7)^$I 

LPFt-DCS. PCS 

[0093] tzbUt. E GSM, AMPS (A 

dvanced Mobile Phone Serv 
ice) . DCS^i^PCS^^o^y^f^ 
^m^hW^m^Z%W^A^V9^^hZ\bi^ 

x%h a z\com&. &wmMcr>fflmm*&mzm~ixm 
[0094] m2 commmm ) ^ 2 comtrnmizm & 
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(ttttm*tt4Mmmci> & * m 2 comm&miz 

(a) — ( 1 ) li, HI6-9C7) (a) - ( 1 ) tttlfct 

[0 0 9 5] H6ti. g&WMNl. N2^j;t;im 
«Nli0jEffiNb*^mC*>4o H7ii. f#tt#:JIN 
3-N5^titl>§, H8ti, I#fl;#;/IN6 — N8 
Z7jk~fmX'fo&e IH9ii. l^m#:iMN9— Nl 1 Sr^rT 
BITS)*. SISBfWBN 1 £ST7S2: U f^Ett/BN 1 1 

[0 0 9 6] t^r. m2(^mm(<ztf t &yjy o u7y- 

[0 0 9 7] /ij-yy- b_b(c. « (fcs^i 

nt<mw^-xh^wm%L. xhv vy°yj y 
^xx/^yfy^rmM^Bf^tt. 

[0098]^:, ±M\Lco£ o iz LX&Z>tifc-[—m<0 

rv~>is-h*jmiz®s3&trttLx . imiNi 

frfcWWMNl l£JiK£«JBU -^<^^T^i3^ 

\zxa o o—5o omxms&Lx?v-yy--Yfo^ 
*>«w* * ffl v ^*&tei±^sflwrx & & v ^±}M7C'[t.#w 

<!l^mii^^8 5 0 — 9 5 0JKtf)*aK^ffl£ 
[0099]^(I, H6 — 9£#HE?L3T3&*^ 



;*u MS#:JfN 1 <7)±Hte:Ji. StfMffiG 1 ^MU-J: 

tmmtx^i^r^-fvv 1 — v n ^?L^nrv^ 

[0 1 00] H7fc*SWC. gtTOcJfN3tf)_k«:tt. 

lfcSSeWSmfi^7L§iiTV^. Sat. WWIN 
3^0±®tc{i. ^ h 'J 777-f yf^Lp 

Tfco. xhVv7jjywmLv2<Q— b*r* 

[0101] MWWfN4<9±iSfc:li. Xby 7/7^ 
>fiLp3«§fLT^§ 0 Xb'j777^yfi 

Lp3«-Stlit7*-/PV4 flfiSSW^lifc'T 
/l^V4 2#^7L£;fxTV^o £r*-/l^V4 1 ii. 
xh'j777-f y mm L p 1 IZ$5 It £ b'T * -/P V 3 h 

U y 7" 5 -f > €H L P 2 M *5 tt§ t'T V m t %M 

mcv-m£.miZtL& . imikmNscoimiz^ mm 

[0 10 2] 08HfclvC. f^S#:lN6«±ffl(:{l 
nyf-'y->f^Cp2^WM^flTV^. l^#:iiN7 
<^±liffc:tt. nyfytiiC p 3^ffM$^T^ 0 . 
b*T^-;l-V7^^?L$tLTV^ 0 b'T^-;PV7(i. 
li€#:iiN6c7)r?y7 : >^MCp2i:if^^ <5 m 
#:SN8iO±BtI(i:. 3yf>tt®Cp4^«J:y'3y 

SffLS^TV^. b*T^-7l^V8ti. KSftlN7^)3 

yfytt@Cp3fciin t a>f>ttlCp5 
£0-3fSt{i. t"r^-;^V4 2^?L§ixTv^. 

[o 1 033 ^9£*3vvc. imfamN9co±mu$. 

nyfytticp6i:, 3yf>tticp7t, m 

ffiT2fc^iSSfLTV^ 0 l^m#:«N9t-ti. 
t'r * v 9 &mi ZtlX^&. b'T ^-/UV 9 Ji . 
itftlN 8 « 3 y f y tlic p 4 Ciit I, c ay 
?yy-WMC p h7*-/PV l rfmiZ 

tiX^6 a 3yf^tlffiCp7<0-*ICIl t'T^- 

;i^V8^fL§tiTV^ 0 ayfytticp7lt b* 
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4 2tfmiZtlX^&. b"T*-/I/V4 2Ji. f^ttffcJS 
N 8<03yfytilC p 5 i:MtS , m^T 

[0104] If^flcJSN 1 o coimtziz^ tfomitCOX h 
5fc*9ftft;3#l-0*4. Xh'j77°7^>'tiLp4^) 
;^V9(i. !^#:MN8cOr7y-r>- , fm^Cp4i:®g! 

-rs. sat. ^h i J777^yt«Lp4^«ai 

[0 1 0 5] XhU 777^ yf^Lp 5 CO— SHfcHi. 

!»iN 9 (03 yf>ttlC p 7 tit I. , & 
fz, ^h , J777-f>'tiLp5c0f«m, b'Ttf- 
M4 2 7^7L£tlTU£ c b'Ttf— ;PV4 2i£. IIHE 
#;JgN 9 c^m^T 2 . 

[o 1 0 6] vLtommzx LPF8 2c7)-f >y? 

ayfVtC lfcL 3yf>tliCp5i:Cp7 
tfcrJ: 0H3i$;h.&, -fy^??L2te. xb'j7/7 
>f^«fliLplfcJ:tjfLp3CJ:0ISSS^£. nyf 
y^C2\t, ayfyttSCpUfltiGiM: 

p2^9HJj!£tU>« 

[0 10 7] «J*515ft^ ^ H P F 8 3(7)17 VfV^r 

*x£ c r?>"rvifC4t±, 3yf>tl«Cp4i:Cp 
6 2: fc: J: 9 ^£3:fi£o vr^^L4ii. y 7/ 
5^fyigffiLp4^J: 0^®$^So 3 yfyfC 5 
12. 3V-rV-«ffiCp2i:ffi*fimiG2i:^«tOI^S 

[0108] <rcoj:dt^ i2^ww^Mr 

[0109] ±IETtraL7t:i^^^-yomi 

%imf*mN 1 J; «3JJiteffiS3*LTv^i»®fc®N2 

Cayfyflic P 1 j&9Bj£3*u $ £>te_blp;:KS 
3ftTV^&StWM9N3. N4CXb'j777-<yti 
Lpl, Lp3j«^ LPF8 20>|£?IJ*E«|II» 

[0110] 51a. X h U 77 a 7^f yis^^A^- 

^S*tf£6£te«i:o*C. mil 



h y 7/7^f ytih^nyfytll^Etti. 

^ L 2 ^MtS^ b 'J 777-f y^ffiL p 1 , Lp3 

Jft2tfH y^^L2i:i2^3yfyt 

c 2 fc commmmmzx k> . MM^mmmzmmmz 

B&t& <r sJHTfgi: 2t 0 . mmm^y ^;^hpf8 
3 ^ffl^^OJE^^^ffiS^t^fg t % & . ± 

y^^ ^ l 1 fcg 1 ^3 yfy tc 1 i: , /7yKf 

[0111] S&fc. G 2 #>TM £ iVO ^ & f ?§ 

y^y^fiic p2*«$ti, $ MzimizWeMZtL 
X v > & wmkM N 1 0 izx h y T ^ A ywm Lp4^ 
JBj£§*U H P F 8 3 <J9lff^^mK£ff « 

ffcthXh 'J >yr5-f yllL P 4 i:&*MSG2 i:c?5 

H4<?M fLAtsfc^coayfy^c 5b 

commmmmzx^). mm%ffigm*Bm-&zb& 

mnm^ittm&bKh. 
[0112] tt*>*>. mmm&ftM-t&A >r? ? t 

ny7yy-b<7)*m®mz}5^X. 4>??**imt 

sxh'j777^yti^, nyfyt^Mt^M 
^it5«ttf 3y7 £ y*rnmco±mizm£t& <r t k j; 

tm&b%h. 

[0113] mz, ±mxnmLtzwm^-><^m2 

(Qffi&fc^\*XWti9ft&. LPF32( t Z$3lf&4yyi? 
1 «t 0 t±S^ES$n. LPF82C 

m-fh a y ? 7 9 l 2 sjgBJt-rs^ h y 779^ yti 

LpL Lp3. ^XWUPFSS^n^A 
L4*MtS^bU 777>fyliL P 4J:0^fii 

afcrffia^-^ifctJ: 0. LPF8 2^tt-5>f y?? 
^Li ^Mt^xh'j 777>f vWifciSfJfem^Hfe 

F 8 2 tC^tt^ >fy^^Ll ^^pftSl^^ffijt^S <! 
fc^fgfc^O. FJrItl.tHl^I^^71/^t^ 

[0 1143t^, LPF^^V^Tfl^lS^ji^ 
*?&4y?7?$:B&i-f&AhVv7°7Aynm$:, ^ 
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<?>4 >?'7?%&ifct&xh y 7/7^f >wm. 

h p f t;:£tt& y?9 v^mw&h -x h y >y 77 4 y 

lpf t^fe v ^Tfi^w^ii^-r>s a>?9? zmm- 
&x h y 77°7-f y^h^it^Mfficom^N 0 ^— y 

*a ymmzmmzti&m^mmmmzA^ <m t& 
[0116] msiz^x o^mmco^Mn. — 

MX'$>Z>CDX\ Zco£o%m&X'%:<bh£^\ tzbz. 
Wf. Z\Z\X\Z, LPF 8 2C0A yy??LHt^ —$:cr> 

t $>-^cox h y 7/7^ ymmizx ->xm%L%ixh . 

[0117] (m3(vmtmm) mscommmm^t 
tsmwixjv^±, mi&mM&mt,z{%&yjy°u7^ 

te&httmmfoxm%tz> . m 3 ohm(^ ^ 

[0 118] Ml 0«±. ^3 0||]^®(^^^jtI^X 

^^^tge%^5r^-r7"n>y^niT^^. mi 0 

GSM) N m2<7)fflWmffi (DCS) *5±^3^?ft 
^ (UMTS) (O^rtl^tltZiS^mmmWmSrRX/ 

;pA>h^i|^>f 7ftl>oT, X>f >y^0g& (jH 
S^«J«I1I») 8 4 £ . X-f >y *EH&8 5 i: . *">f TV 
9*t8 It. micffi8t7 4 fr? 8 6 . 89b. 4£fftl& 
7 4)V?81, 88b, fiTI/^t9 0b*ffiLh. 
[0119] EG SM^cOfl-^-^ff^Rx 1 {Z 

^COft^jUfiS^T x 1 iZ\t, m&ffi&7 4)V9 8 

imm^ftxx^h. DcsymcoimcommQ^T^ 

21Z&. m$affi&7 4fo?8S-ffim%tlX^&* DC 

s ^com^co^m^ r x 2 tzi^ ^mm&7 4 jv? 

Tx3i:^fiSr?Rx3i:^t^ f^rW9 0^ 
[0 12 0] &#8ffi&7 4Jl>?8 6bX4 y^0M&84 



«Bi3a7^;^87fcx>f «yf-|si»84i:Ji. rtSWP 
9 4tCj;oT^$ilTV^ 0 x>f 7f0K84ll ft 
Wf9H:j:oT, tM^l^lfS 1C9LPF82£ 

[0121] ffil$ii3S:M/1^8 8i:X>f >y^tHS§8 5 

«Bffifl:M/I^89fcx>f'y*IIIK85fcte. rtaSfiS?- 
9 6£J:o*Cg*£;fVCV^. fa7U^f 9 0 

fc*>f »yf-0K8 5i:ii. fl»ffi^9 7KJ: oTSS&S 
flTV^So x>f v^m%85ii. ft&i%r?9 2lz£-o 
X. 3 r j7°U7y81C0HPF83b&WiZtlX\^« 

?47°v?*r&i\,z\x. r yy-1- an Ttmwt^ fix v-> 

[0 122] fil^7^/^8 6{l EGSMM^O 

Mm^^^^s^^^fi^^^iijfi-r-s sa 

jiii^'f;^^8 7{i:. EGSMTj^^mfi^-^-r 

I). fil)!i7^^89{i DCS^fiffl: 
^J6^S««»»^fi#^*ii3frtS S AW7 >f 

^ s s dc s^oiUfift-^^^jEC^r^ maaap»m 

[0 12 3] 7^71x^9 Oti. jMfiii|«^i:^fi 

)V? b . SftSSST R x 3 t^M§^^> hV^^7 >f ;P 
?b*ffi£X^&. UMTS^^fcv^Tti. iH^fi^ 

[0 1 24] X>f >y^[Hlf§84{i. EGSMM« 

94(:tBi^^o x>f -y^|s|S&8 4{i. nvhn-/p 

SfVc l^OEPJnmffi (3V) HJtEtTf^I^^-X 

84{i. m " ZimX ^ \^m^7-9 A IZXJ >y^- 

[0 12 5] X^f«y^lHll?§8 5{i. DCSM^JWHfc 

6C, UMTS7j^jf^^ff-^^rt«-f-9 7^ 
®*)mz-&. X4 »y^isis^8 5(i. nyhn-;«fV 
c 2ioJ:t/Vc 3^\<J0Epjpm£E ( 3 V) t^JEEtTX^ >y 
fy^3 4 X-f >y^0i?§85{i. 3>-hn-;^i^ 
V c 2 lznRt? s W11tiZtl& L DC S73^<7)fi#^jMfi 

tl»j;3Wf9 5t;x-j7f>^l, 

c 3 H^JEE^EPjD^ixS DC S^COft-^ 

58m*^&i'5t=rtass i f : 9 6t=x>f >yf-y^>s c t 
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[0 126]^;, _h!E<?) J: o ^ffij£§:tot^Mfex->r 

£\ x>r >y^IU^84coay hn- /«fVc 1(33 V 
£ EPJP U X^f >y ^HIff&8 5 cor? y b n-;«^V c 2 

isjirxvc 3^0 v*ffljnrr* 0 ^ciot, M 

^0E&84£^LT. ^rW81iOLPF82t 
feji^ft. LPF8 2£il?l§!LT, ryftANT^^ 

[0127] EGSMM<Oj|f*gttS^ X-f 

7f0i84fcJ:t/'8 5^3yhn^ffiTVc l— v 

c 3teOV£EPlmU rtaSfl&f 9 1 fcrtfllWf 9 3 

"f 8 1 IZfete^tlfC E G S M^CO^ff -ft-^-ii , HPF 
8 3toffiE-r£<Ih3:<LPF8 2£Mj&U X-f 
DHS£8 4£^LT. 7 4)V?&6 IZixMZ tl 

S«5ffiS:7 4/I^8 6t±. ^mm-^)5VC£^r 

[0128] dc s^om^^rrs^-. x>r v 

X>f ^^-@I*&8 4c03VhO— /l^fVc \mf^4 v 

^^"8 l«HPF8 3tlf5^$n.. HPF83^iiiiL 

[0 12 9] DC S^^im^it-f . XJv 
5(7)a>h\=t-)V^V c 3{Z3 V^MoU 
X-f yf@IS84c03y ho- /NSfVc l&tfX>f -/ 

^ES&8 5cor?y hn-/«fVc 2t:ov^fflnf 

s. ra5gf9 2^W9 6t^'t 

i&Rffi t % & o dcs ^ccosmm#j i . r v-f a> 
^ri/m i w*^tt^ 0 ^ri/^t8 i izfe 

^tlfzDCS^cr,^miB^±, LPF8 2£jl3fi-f 
^:t^<HPF83^L, X>f y^nHf&85^^ 
LT, ##M:7 4/P*8 9We3£3*i£. MBij&y 
>r;l/^8 9ii. ^imt^codibT^^mco^mM 
U fiffi?Rx2(:ill> c «lc7)J;o(itT. DCS7J 
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(57) Abstract: 

PROBLEM TO BE SOLVED: To provide an antenna switch circuit adaptive to 
multi-mode and multi-band which reduces the amount of harmonic 
generation and prevents an electrostatic breakdown, and a downsized and 
inexpensive antenna switch laminated component. 

SOLUTION: A notch filter is inserted between a diplexer and a switch 
circuit, or between an antenna and a diplexer, and a low-pass filter is 
inserted between a transmission terminal and a switch circuit. Also, and 



anti-electrostatic surge circuit composed of a high-pass filter may be 
inserted. A transmission line composing the diplexer, the switch 
circuit, the low-pass filter, and the notch filter, and a portion of a 
capacity are installed in a dielectric laminated substrate, and a switch 
element such as a PIN diode and a GaAs switch composing a portion of the 
switch circuit, and chip parts such as a resistor, a capacity, and an 
inductor are mounted on the dielectric laminated substrate. 
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CLAIMS 



[Claim(s) ] 

[Claim l] The diplexer which separates spectrally the signal with which 
the passbands connected to the antenna terminal differ, The 1st 
switching circuit which switches the signal by the side of the low 
frequency separated spectrally by said diplexer to two or more 
transceiver terminals, The low pass filter which has the 2nd switching 
circuit which switches the signal by the side of the high frequency 
separated spectrally by said diplexer to two or more transceiver 
terminals, and was connected to the transmitting path between said 
diplexer, 1st switching circuit, and transmitting terminals, It has the 
low pass filter connected to the transmitting path between said diplexer, 
2nd switching circuit, and transmitting terminals. The multi-band 
antenna switching circuit characterized by connecting either [ at 
least ] between said diplexer and said 1st switching circuit or between 
said diplexer and said 2nd switching circuit through a notch filter. 
[Claim 2] The diplexer which separates spectrally the signal with which 
the passbands connected to the antenna terminal differ, The 1st 
switching circuit which switches the signal by the side of the low 
frequency separated spectrally by said diplexer to the 1st transmitting 
terminal and the 1st receiving terminal, The signal by the side of the 
high frequency separated spectrally by said diplexer The 2nd 
transmitting terminal, The 1st low pass filter which has the 2nd 
switching circuit switched to the 2nd receiving terminal and the 3rd 
transceiver terminal, and was connected to the transmitting path between 
said diplexer and 1st switching circuit, and the 1st transmitting 
terminal, It has the 2nd low pass filter connected to the transmitting 
path between said diplexer and 2nd switching circuit, and the 2nd 
transmitting terminal. The multi-band antenna switching circuit 
characterized by connecting between said diplexer and said 2nd switching 
circuit through a notch filter. 

[Claim 3] The diplexer which separates spectrally the signal with which 
passbands differ, and the 1st switching circuit which switches the 
signal by the side of the low frequency separated spectrally by said 
diplexer to two or more transceiver terminals, The low pass filter which 
has the 2nd switching circuit which switches the signal by the side of 
the high frequency separated spectrally by said diplexer to two or more 
transceiver terminals, and was connected to the transmitting path 
between said diplexer, 1st switching circuit, and transmitting terminals, 
The multi-band antenna switching circuit characterized by having the low 
pass filter connected to the transmitting path between said diplexer, 
2nd switching circuit, and transmitting terminals, and connecting a 



notch filter between said diplexers and antenna terminals. 
[Claim 4] The diplexer which separates spectrally the signal with which 
passbands differ, and the 1st switching circuit which switches the 
signal by the side of the low frequency separated spectrally by said 
diplexer to the 1st transmitting terminal and the 1st receiving terminal, 
The signal by the side of the high frequency separated spectrally by 
said diplexer The 2nd transmitting terminal, The 1st low pass filter 
which has the 2nd switching circuit switched to the 2nd receiving 
terminal and the 3rd transceiver terminal, and was connected to the 
transmitting path between said diplexer and 1st switching circuit, and 
the 1st transmitting terminal, The multi-band antenna switching circuit 
characterized by having the 2nd low pass filter connected to the 
transmitting path between said diplexer and 2nd switching circuit, and 
the 2nd transmitting terminal, and connecting a notch filter between 
said diplexers and antenna terminals. 

[Claim 5] The multi-band antenna switching circuit characterized by 
connecting a duplexer to the 3rd transceiver terminal in said multi-band 
antenna switching circuit according to claim 2 or 4. 
[Claim 6] The 1st inductor which has an input terminal and an output 
terminal and was connected between said input terminals and glands, The 
1st capacity connected between said input terminals and said output 
terminals, the 2nd inductor connected to said output terminal, And a 
multi-band antenna switching circuit given in any of claims 1-5 
characterized by preparing at least the high-pass filter which consists 
of the 2nd capacity connected in this the 2nd inductor and gland between 
said diplexers and antenna terminals they are. 

[Claim 7] The multi-band antenna switching circuit according to claim 6 
characterized by inserting the parallel resonant circuit which consists 
of the 3rd inductor and 3rd capacity between the 2nd inductor of said 
high-pass filter, and said output terminal. 

[Claim 8] Multi-band antenna switch laminating module composite part 
characterized by carrying chips, such as a switching device which builds 
a part of transmission line which constitutes a multi-band antenna 
switching circuit given in any of claims 1-7 they are, and capacity in a 
laminated circuit board, and constitutes said a part of multi-band 
antenna switching circuit and resistance, capacity, and an inductor, on 
a laminated circuit board. 

[Claim 9] The communication device characterized by using said multi- 
band antenna switching circuit according to claim 1 to 7 or multi-band 
antenna switch laminating module composite part according to claim 8. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the radio 
communications system which shares one antenna, and transmits and 
receives the signal of two or more different frequencies especially 
about the communication device which used a multi-band antenna switching 
circuit, multi-band antenna switch laminating module composite part, and 
these. 
[0002] 

[Description of the Prior Art] There are various systems using time- 
sharing multiple accesses (TDMA), such as an EGSM (ExtendedGlobal System 
for Mobile Communications) method and a DCS (Digital Cellular System) 
method with Europe prosperous for example mainly, a PCS (Personal 
Communication Service) method with the prosperous U. S. , and a PDC 
(PersonalDigital Cellular ) method adopted in Japan, among the walkie- 
talkie systems. With the rapid spread of the cellular phones of these 
days, providing a system user cannot be finished, connection is 
difficult, or it is in the middle of a message, and the problem of 
connection cutting has arisen in the frequency band assigned to each 
system in the main big city sections of especially advanced nations. 
Then, it is advocated that he aims at the increment in an available 
frequency substantially as a user can use two or more systems, and he 
uses effectively expansion of a service area and the telecom 
infrastructure of each system further. 

[0003] When said user wants to use two or more systems, it is necessary 
to have the small lightweight pocket transmitter with which only a 
required part can communicate by two or more systems with the pocket 



transmitter corresponding to each system. In order to make available two 
or more systems by one set of a pocket transmitter in the case of the 
latter Although what is necessary is just to constitute a pocket 
transmitter using the components for every system, it sets in the 
transmitting system of a signal, for example, by the filter which passes 
the sending signal of the transmit frequencies of hope, the antenna 
which carries out close radiation of the high frequency switch which 
switches a transceiver circuit, or the transceiver signal, and the 
receiving system of a signal High frequency passive circuit elements, 
such as a filter which passes the frequency of the hope of the input 
signal which passed said high frequency switch, are needed for every 
system. For this reason, while the pocket transmitter became expensive, 
the volume and weight increased and it was unsuitable as portable. Then, 
the small lightweight RF passive circuit elements corresponding to two 
or more systems have been needed. For example, the high frequency switch 
module corresponding to the triple band with which the high frequency 
switch module corresponding to the dual band used for the pocket 
transmitter corresponding to two systems, EGSM and DCS, is used for the 
pocket transmitter corresponding to three systems of EGSM, and DCS and 
PCS again at JP, 11-225088, A is indicated by JP, 2000-165288, A, 
respectively. 
[0004] 

[Problem (s) to be Solved by the Invention] Since service of a W-CDMA 
(Wide-band CodeDivision Multiple Access) method is being started as a 
next-generation walkie-talkie system and improvement in the speed of a 
data transfer rate, multiplexing of a communication channel, etc. can be 
expected, spreading quickly is expected. For this reason, the field 
radio also corresponding to W-CDMA in accordance with EGSM, DCS, PCS, 
etc. which occupies the big wait with current cellular-phone 
communication system has been needed. For example, as a high frequency 
switching circuit corresponding to three systems, an EGSM method 
(transmit frequencies: 880~915MHz, received frequency :925~960MHz) , a DCS 
method (transmit frequencies: 1710-1785MHz, received frequency : 1805- 
1880MHz), and a W-CDMA method (transmit frequencies: 1920-1980MHz, 
received frequency : 2110-2170MHz) , a circuit block like [ technique / 
conventional ] drawing 18 is realizable. In drawing 18 , after 
separating spectrally the signal of the frequency band of the signal of 
the frequency band of EGSM, DCS, or W-CDMA two times with Splitter 
(diplexer) Dip, it is circuitry which switches the sending signal and 
input signal of EGSM with the 1st high frequency switch SW1, and 
switches the transmitting number of DCS, an input signal, and the 



transceiver signal of W-CDMA with the 2nd high frequency switch SW2. 
However, in the circuitry of drawing 18 , in case the sending signal of 
W-CDMA passed SW2, it was a problem that harmonic distortion occurs. 
[0005] If the RF signal of high power is generally supplied to nonlinear 
devices, such as diode and a GaAs switch, it is known that harmonic 
distortion will occur. Especially in the case of a PIN diode, the time 
of an OFF condition is remarkable. This reason is clear also from the V- 
I property of the diode shown in drawing 17 , and since diode is driving 
in the operating point with comparatively sufficient linearity with the 
electrical potential difference Vc of a control power source in the 
state of ON, in order to carry out a linearity-response also to the 
voltage variation by the RF signal, there are few higher-harmonic yields. 
On the other hand, in order for the V= 0 neighborhood to serve as the 
operating point in the state of OFF and to carry out a nonlinear 
response also to the voltage variation by the RF signal, it originates 
in a higher-harmonic yield becoming large. 

[0006] The example of the equal circuit of EGSM and DCS which were shown 
in drawing 19 at drawing 18 , and the triple band antenna switching 
circuit corresponding to W-CDMA is shown. Moreover, the control power 
source and the ON/ OFF condition of a PIN diode in each mode of operation 
were shown in Table 1. As for +1V-+5V and Low, -0. 5V-+0. 5V are [ High of 
a control power source ] desirable here. 
[0007] 
[Table 1] 

IS 1 9 ©BKtefcttiaiMIs*- K0 PIN y-f f*CD ON/OFF 







PIN y^*-K<D ON/OFF ttffi 


VCl 


VC2 


VC3 


Dl 


D2 


D3 


D4 


D5 


D6 


EGSM Tx 


High 


Low 


Low 


ON 


ON 


OFF 


OFF 


OFF 


OFF 


DCS Tx 


Low 


High 


Low 


OFF 


OFF 


ON 


ON 


OFF 


OFF 


EGSM Rx 


Low 


Low 


Low 


OFF 


OFF 


OFF 


OFF 


OFF 


OFF 


DCS Rx 


Low 


Low 


Dlgh 


OFF 


OFF 


OFF 


OFF 


ON 


ON 


W-CDMA 


Low 


Low 


Low 


OFF 


OFF 


OFF 


OFF 


OFF 


OFF 



[0008] As mentioned above, at the time of EGSM transmitting (Tx) mode, 
it is EGSM. Since the diodes Dl and D2 of ON condition were connected to 
the path of Antenna ANT from TX terminal and the diodes D3, D4, D5, and 
D6 of an OFF condition are separated in circuit, there are few higher- 
harmonic yields. 

[0009] It is DCS similarly at the time of DCS transmitting (Tx) mode. 
Since the diodes D3 and D4 of ON condition were connected to the path of 
Antenna ANT from TX terminal and the diodes Dl, D2, D5, and D6 of an OFF 
condition are separated in circuit, there are few higher-harmonic yields. 



[0010] On the other hand, at the time of W-CDMA mode, the diodes D3, D4, 
D5, and D6 of an OFF condition are connected to the path of Antenna ANT 
from the W-CDMA terminal, and if the signal of high power is inputted 
from a W-CDMA terminal, a big higher-harmonic signal will be emitted 
from an antenna ANT terminal. This was the problem which means that the 
signal which originally must not be sent from the antenna of a cellular 
phone is sent, and cannot be avoided with the conventional technique. 
Moreover, evasion was not completely completed by above-mentioned JP, 11- 
225088, A and above-mentioned JP, 2000-165288, A. 

[0011] Moreover, the PIN diode, GaAs which are used as another problem 
in an antenna switching circuit Radio-frequency head articles, such as 
FET and an SAW filter, are weak to static electricity, and especially in 
the case of a cellular phone, when the electrostatic surge from the body 
is inputted into an antenna, the problem that the above-mentioned radio- 
frequency head article is destroyed has them. Moreover, even if the 
antenna switching circuit itself did not result to destruction, it was 
important for it to destroy the circuit connected to the latter part of 
an antenna switching circuit, such as power amplification connected to a 
transmitting terminal and low noise amplifier connected to a receiving 
terminal, and to take a cure in an electrostatic surge. 
[0012] As a conventional technique concerning the cure against an 
electrostatic surge, there is a circuit shown in drawing 1616 (a) 
indicated by JP, 2001-186047, A. This thing inserted the inductor L 
connected to the diplexer by the side of a low frequency band between 
two diplexers in the gland. That is, as a cure against an electrostatic 
surge, although an inductor is added to a part of diplexer, in order to 
protect from an electrostatic surge, it is necessary to set the inductor 
which falls to a gland as 5 or less nHs. However, when the inductor of 5 
or less nHs is only connected to the antenna top, it becomes difficult 
to take adjustment in the broadband to a 900MHz - 1.8GHz band. Moreover, 
as shown in the damping property of drawing 14 mentioned later in fact, 
the magnitude of attenuation near 300MHz was inadequate for only 5dB or 
less and few things being obtained, but coping with an electrostatic 
surge. 

[0013] Moreover, what was indicated by JP, 2001-44883, A inserted the 
inductor LI and capacitor CI which were connected to the gland as shown 
in each signal line of the antenna terminal ANT, the transmitting 
terminal Tx, and the receiving terminal Rx at drawing 16 (b) as an LC 
filter, respectively. However, in this thing, as a cure against an 
electrostatic surge, since an inductor and capacity were needed for each 
of an antenna terminal, a transmitting terminal, and a receiving 



terminal, it had also become the cause of degradation of an insertion 
loss not to mention becoming the hindrance of a miniaturization and low- 
cost-izing. 

[0014] In this invention, in view of the above problems, the amount of 
harmonic generations is controlled and it aims at offering the 
communication device which used these for the strong multi-band antenna 
switching circuit and the multi-band antenna switch laminating module 
composite part list also to the static electricity destruction further. 
[0015] 

[Means for Solving the Problem] This invention makes it a summary to 
have inserted the notch filter which attenuates a higher-harmonic-wave 
signal and which carries out the following between a diplexer and a 
switching circuit or between the diplexer and the antenna terminal, in 
order to control the amount of harmonic generations generated in the 
multi-band antenna switching circuit which used the PIN diode and the 
GaAs switch. Moreover, in this invention, in order to prevent the static 
electricity destruction generated in the multi-band antenna switching 
circuit which used the GaAs switch and the PIN diode, the high-pass 
filter which carries out the following is inserted between a diplexer 
and an antenna terminal. 

[0016] The diplexer which separates spectrally the signal with which the 
passbands where this invention was connected to the antenna terminal 
differ, The 1st switching circuit which switches the signal by the side 
of the low frequency separated spectrally by said diplexer to two or 
more transceiver terminals, The low pass filter which has the 2nd 
switching circuit which switches the signal by the side of the high 
frequency separated spectrally by said diplexer to two or more 
transceiver terminals, and was connected to the transmitting path 
between said diplexer, 1st switching circuit, and transmitting terminals, 
It has the low pass filter connected to the transmitting path between 
said diplexer, 2nd switching circuit, and transmitting terminals. It is 
the multi-band antenna switching circuit characterized by connecting 
either [ at least ] between said diplexer and said 1st switching circuit 
or between said diplexer and said 2nd switching circuit through a notch 
filter. 

[0017] Moreover, the diplexer which separates spectrally the signal with 
which the passbands connected to the antenna terminal differ, The 1st 
switching circuit which switches the signal by the side of the low 
frequency separated spectrally by said diplexer to the 1st transmitting 
terminal and the 1st receiving terminal, The signal by the side of the 
high frequency separated spectrally by said diplexer The 2nd 



transmitting terminal, The 1st low pass filter which has the 2nd 
switching circuit switched to the 2nd receiving terminal and the 3rd 
transceiver terminal, and was connected to the transmitting path between 
said diplexer and 1st switching circuit, and the 1st transmitting 
terminal, It has the 2nd low pass filter connected to the transmitting 
path between said diplexer and 2nd switching circuit, and the 2nd 
transmitting terminal. It is the multi-band antenna switching circuit 
characterized by connecting between said diplexer and said 2nd switching 
circuit through a notch filter. At this time, it is a desirable 
configuration to connect a duplexer to said 3rd transceiver terminal. 
[0018] The diplexer into which following this invention separates 
spectrally the signal with which passbands differ, and the 1st switching 
circuit which switches the signal by the side of the low frequency into 
which it was separated spectrally by said diplexer to two or more 
transceiver terminals, The low pass filter which has the 2nd switching 
circuit which switches the signal by the side of the high frequency 
separated spectrally by said diplexer to two or more transceiver 
terminals, and was connected to the transmitting path between said 
diplexer, 1st switching circuit, and transmitting terminals, It is the 
multi-band antenna switching circuit characterized by having the low 
pass filter connected to the transmitting path between said diplexer, 
2nd switching circuit, and transmitting terminals, and connecting a 
notch filter between said diplexers and antenna terminals. 
[0019] Moreover, the diplexer which separates spectrally the signal with 
which passbands differ and the 1st switching circuit which switches the 
signal by the side of the low frequency separated spectrally by said 
diplexer to the 1st transmitting terminal and the 1st receiving terminal, 
The signal by the side of the high frequency separated spectrally by 
said diplexer The 2nd transmitting terminal, The 1st low pass filter 
which has the 2nd switching circuit switched to the 2nd receiving 
terminal and the 3rd transceiver terminal, and was connected to the 
transmitting path between said diplexer and 1st switching circuit, and 
the 1st transmitting terminal, It is the multi-band antenna switching 
circuit characterized by having the 2nd low pass filter connected to the 
transmitting path between said diplexer and 2nd switching circuit, and 
the 2nd transmitting terminal, and connecting a notch filter between 
said diplexers and antenna terminals. At this time, it is a desirable 
configuration to connect a duplexer to said 3rd transceiver terminal. 
[0020] The 1st inductor which has an input terminal and an output 
terminal and was connected above between said input terminals and glands 
by this invention, The 1st capacity connected between said input 



terminals and said output terminals, the 2nd inductor connected to said 
output terminal, And it is desirable to prepare the high-pass filter 
which consists of the 2nd capacity connected in this the 2nd inductor 
and gland between said diplexers and antenna terminals. At this time, 
the parallel resonant circuit which consists of the 3rd inductor and 3rd 
capacity may be inserted between the 2nd inductor of said high-pass 
filter, and said output terminal. 

[0021] Moreover, this invention is multi-band antenna switch laminating 
module composite part characterized by carrying chips, such as a 
switching device which builds a part of transmission line which 
constitutes the above-mentioned multi-band antenna switching circuit, 
and capacity in a laminated circuit board, and constitutes said a part 
of multi-band antenna switching circuit and resistance, capacity, and an 
inductor, on a laminated circuit board. Moreover, this invention is a 
communication device characterized by using the above-mentioned multi- 
band antenna switching circuit or multi-band antenna switch laminating 
module composite part. 
[0022] 

[Embodiment of the Invention] The multi-band antenna switching circuit 
of this invention inserts a notch filter between a diplexer and a 
switching circuit or between a diplexer and an antenna terminal. This 
notch filter is what was set up so that it might have an attenuation 
pole in the frequency of the higher-harmonic sending signal inputted 
into the transmitting terminal of each switching circuit, for example, 
when a sending signal is a W-CDMA sending signal (1920MHz - 1980MHz), it 
is taken as the notch filter which has an attenuation pole in one twice 
or 3 times the frequency of a W-CDMA sending signal of this. Since the 
harmonic distortion which this generated in the switching circuit is 
intercepted by the notch filter, the higher-harmonic yield emitted from 
an antenna is controlled. Adjustment of the whole circuit may change 
with locations which insert a notch filter here. For this reason, it is 
necessary to choose suitably the direction which can take the whole 
adjustment between a diplexer and a switching circuit or among between a 
diplexer and an antenna terminal. In addition, the low pass filter 
connected to the transmitting path between a diplexer, a switching 
circuit, and a transmitting terminal serves to control the higher- 
harmonic yield generated with the power amplification which amplifies a 
sending signal. Therefore, control of a higher-harmonic yield is further 
strengthened with the path in which both the above-mentioned notch 
filter and the low pass filter were inserted. 

[0023] Moreover, according to another multi-band antenna switching 



circuit, in addition to the 1st [, such as GSM and DCS, ] and 2nd 
transceiver terminal, the common terminal for the 3rd transmission and 
reception corresponding to systems, such as W-CDMA, is obtained. By 
connecting the duplexer Dup which separates a sending signal and an 
input signal spectrally into this transceiver common terminal using the 
frequency difference of a transceiver signal, the multi-band antenna 
switching circuit corresponding to the system of GSM systems, such as 
GSM and DCS, and the system of a W-CDMA system is obtained. That is, the 
system of a GSM system is a TDMA method (Time Division Multiple Access: 
time division multiple access), and the system of a W-CDMA system is a 
CDMA method (Code Division Multiple Access : code division multiple 
access) as the name suggests. For this reason, the multi-band antenna 
switching circuit of this invention serves as multimode correspondence. 
[0024] Furthermore, in the multi-band antenna switching circuit of this 
invention, the high-pass filter is inserted between a diplexer and an 
antenna terminal at least. An example of the equal circuit is shown in 
drawing 12 . This high-pass filter misses the surge voltage by the 
electrostatic discharge to a gland side with the 1st inductor LI and 1st 
capacity CI. While absorbing the electrostatic surge in a resonance 
frequency band to a gland effectively by the series resonant circuit 
which consists of the 2nd capacity C2 furthermore connected in the 2nd 
inductor L2 and gland Adjustment in the broadband to a 900MHz band - 
1. 8GHz band can be taken by adjusting the 1st inductor LI, the 1st 
capacity CI, the 2nd inductor L2, and the constant value of the 2nd 
capacity C2. 

[0025] Moreover, since the multi-band antenna switch laminating module 
composite part of this invention contains the transmission line of the 
diplexer which constitutes a multi-band antenna switching circuit, and a 
switching circuit, and a part of capacity in a laminated circuit board 
and unifies, wiring of a diplexer and a switching circuit is also formed 
in the front face or the interior of a laminated circuit board, and it 
can reduce loss by wiring, and it becomes easy to adjustment adjust it 
between both. On the other hand, small and cheap multi-band antenna 
switch laminating module composite part is obtained by carrying chips, 
such as a switching device which constitutes a part of multi-band 
antenna switching circuit, resistance, capacity, and an inductor, on a 
laminated circuit board. Moreover, by combining the multi-band antenna 
switch laminating module composite part and the duplexer of this 
invention, it can respond also to a switch of transmission and reception 
of W-CDMA, and the multi-band antenna switching circuit of the multimode 
which suited the cellular-phone terminal also corresponding to the 



multiple access from which a GSM system and a CDMA system differ can be 
built. The communication device using these multi-band antenna switching 
circuits or multi-band antenna switch laminating module composite part 
serves as a miniaturization and low-power specification of equipment. 
[0026] From the above thing, a communication device can attain 
protection of the static electricity destruction of RF components, such 
as control of the amount of harmonic generations in power amplification, 
and the amount of harmonic generations in a switching circuit, a GaAs 
switch, and a PIN diode, and miniaturization, low-cost-izing, and low- 
power-ization in the multi-band antenna switching circuit of this 
invention, and a multi-band antenna switch laminating module composite 
part list. 

[0027] Hereafter, the multi-band antenna switching circuit concerning 
this invention and the operation gestalt of multi-band antenna switch 
laminating module composite part are explained with reference to a 
drawing. 

(Example l) The block diagram of EGSM and DCS which are one example of 
this invention, and the triple band antenna switching circuit 
corresponding to W-CDMA is shown in drawing 1 . Diplexer Dip separates 
spectrally the signal from the antenna of the 1710MHz - 2170MHz band of 
the signal of the 880MHz - 960MHz band of an EGSM system (transmit 
frequencies: 880~915MHz, received frequency :925~960MHz) , a DCS system 
(transmit frequencies: 1710-1785MHz, received frequency : 1805-1880MHz) , 
and a W-CDMA system (transmit frequencies : 1920~1980MHz, received 
frequency : 21 10~2170MHz) . A switching circuit SW1 is the transmitting 
terminal EGSM about the signal of the EGSM system separated spectrally 
by Diplexer Dip. Tx and receiving terminal EGSM It switches to Rx. A 
switching circuit SW2 is the transmitting terminal DCS about the signal 
of the DCS system separated spectrally by Diplexer Dip, and a W-CDMA 
system. Tx, receiving terminal DCS It switches to Rx and transceiver 
terminal W-CDMA. In order that the 1st low pass filter LPF 1 may control 
the high order harmonic distortion contained in the sending signal 
inputted from the power amplification by the side of EGSM, an EGSM 
sending signal is passed and the filter of a property which fully 
decreases a sending signal twice [ more than ] the frequency of EGSM is 
used. Similarly, in order that the 2nd low pass filter LPF 2 may control 
the high order harmonic distortion contained in the sending signal 
inputted from the power amplification by the side of DCS, a DCS sending 
signal is passed and the filter of a property which fully decreases a 
sending signal twice [ more than ] the frequency of DCS is used. 
Therefore, the harmonic distortion generated with power amplification is 



reduced with the 1st and 2nd low pass filter LPF1 and LPF2. Furthermore, 
the notch filter which has an attenuation pole in one twice or 3 times 
the frequency of a W-CDMA sending signal of this is used, and the notch 
filter NF is reducing the higher-harmonic yield from a switching circuit, 
in order to reduce the harmonic distortion generated with the 2nd high 
frequency switch SW2. The higher-harmonic yield emitted by these from 
Antenna ANT can be reduced. Moreover, although the switching circuits 
SW1 and SW2 here used the PIN diode, a GaAs switch can also be used 
besides such a diode switch circuit. Since the switching circuit which 
generally used the PIN diode has the merit that a circuit can be built 
by low cost as compared with a GaAs switch and a GaAs switch has 
conversely the merit that low-power-ization is attained as compared with 
the switching circuit which used the PIN diode, it is desirable to 
choose so that these descriptions may be employed efficiently. 
[0028] An example of the concrete equal circuit of this example was 
shown in drawing 2 . Here, the relation of EGSM in this example, DCS, 
and an each mode of operation of W-CDMA and a control power source is as 
having been shown in Table 1. Diplexer Dip is constituted by the 
transmission lines L1-L4 and capacity C1-C4. As for the transmission 
line L2 and capacity CI, it is desirable to design so that a series 
resonant circuit may be formed and it may have resonance frequency in 
DCS and a W-CDMA band. The attenuation pole was united with 1. 9GHz in 
this example. Moreover, as for the transmission line L4 and capacity C3, 
it is desirable to design so that a series resonant circuit may be 
formed and it may have resonance frequency in an EGSM band. The 
attenuation pole was united with 0. 9GHz in this example. This circuit 
enables it to carry out spectral separation composition of the signal of 
an EGSM system, and the signal of a DCS system and a W-CDMA system. As 
for the transmission lines LI and L3, it is desirable for the frequency 
of the signal of a DCS system and a W-CDMA system to set it as a certain 
amount of die length so that it may become a high impedance. This stops 
easily being able to transmit the signal of a DCS system and a W-CDMA 
system to the path of an EGSM system. Conversely, as for capacity C2 and 
C4, it is desirable for the frequency of the signal of an EGSM system to 
be set as comparatively small capacity value so that it may become a 
high impedance. This stops easily being able to transmit the signal of 
an EGSM system to the path of a DCS/WCDMA system. 

[0029] The 1st switching circuit SW1 is constituted by capacity C5 and 
C6, the transmission line L5, L6, PIN diodes Dl and D2, and resistance 
Rl. The transmission line L5 and L6 set up the die length of the 
transmission line so that it may become lambda/4 resonator in the 



transmit-frequencies band of EGSM. However, the choke coil of extent 
whose grand level is visible to opening (high impedance condition) in 
the transmit frequencies of EGSM can also be substituted for the 
transmission line L5. In this case, an inductance value has desirable 10 
- lOOnH extent. Resistance Rl determines the current to which the 
control power source VC 1 flows to the 1st and 2nd diode Dl and D2 in a 
High condition. 100ohm-200ohm were used in this example. Capacity C5 and 
C6 is required because of DC cut of a control power source. Since 
parasitism inductances, such as a connection wire, exist in PIN diode D2 
when the control power source VC 1 is High, series resonance is carried 
out to capacity C6 so that this may be negated. The capacity value of 
capacity C6 is set up suitably. By the above, when the control power 
source VC 1 is High, the 1st and 2nd diode Dl and D2 serves as [ both ] 
ON, the node of the 2nd diode D2 and transmission-line L6 serves as a 
grand level, and the impedance of the opposite side of transmission-line 
L6 which is lambda/4 resonator serves as infinity. Therefore, when the 
control power source VC 1 is High, it is the diplexer Dip-EGSM receiving 
terminal EGSM. At the path between Rx(es), it cannot pass but a signal 
is the diplexer Dip-EGSM transmitting terminal EGSM. In the path between 
Tx(es), it becomes easy to pass a signal. On the other hand, when the 
control power source VC 1 is Low, the 1st diode Dl also serves as OFF, 
and it is the diplexer Dip-EGSM transmitting terminal EGSM. Since a 
signal cannot be passed and the 2nd diode D2 is also OFF in the path 
between Tx(es), it is the diplexer Dip-EGSM receiving terminal EGSM. In 
the path between Rx(es), it becomes easy to pass a signal. By the above 
configuration, a switch of transmission and reception of an EGSM signal 
is attained. 

[0030] The 2nd switching circuit SW2 is constituted by capacity C7-C10, 
the transmission lines L7-L10, PIN diodes D3-D6, and resistance R2 and 
R3. The transmission lines L7-L10 set up the die length of the 
transmission line so that it may become lambda/4 resonator in the 
frequency of the signal of DCS - W-CDMA. However, in the transmit 
frequencies of DCS, the choke coil of extent whose grand level is 
visible to opening (high impedance condition) in the transmit 
frequencies of W-CDMA can also be substituted for the transmission lines 
L7 and L9, respectively. In this case, an inductance value has desirable 
5 - 60nH extent. Resistance R2 determines the current to which the 
control power source VC 2 flows to the 3rd and 4th diode D3 and D4 in a 
High condition. 100ohm-200ohm were used in this example. Resistance R3 
determines the current to which the control power source VC 3 flows to 
the 5th and 6th diode D5 and D6 in a High condition. 100ohm-2kohm was 



used in this example. Capacity C7, C8, and CIO is required because of DC 
cut of a control power source. Moreover, since parasitism inductances, 
such as a connection wire, exist in PIN diode D4 when the control power 
source VC 2 is High, the capacity value of capacity C7 is set up so that 
series resonance may be carried out to capacity C7. By the above, when 
the control power source VC 2 is High, the 3rd and 4th diode D3 and D4 
serves as [ both ] ON, the node of the 4th diode D4 and the transmission 
line L8 serves as a grand level, and the impedance of the opposite side 
of the transmission line L8 which is lambda/4 resonator serves as 
infinity. Therefore, when the control power source VC 2 is High, it is 
the diplexer Dip-DCS receiving terminal DCS. At the path between Rx and 
Diplexer Dip - W-CDMA transceiver terminal W-CDMA, it cannot pass but a 
signal is the diplexer Dip-DCS transmitting terminal DCS. In the path 
between Tx(es), it becomes easy to pass a signal. On the other hand, 
when the control terminal VC 2 is Low, the 3rd diode D3 also serves as 
OFF, and it is the diplexer Dip-DCS transmitting terminal DCS. At the 
path between Tx(es), since it cannot pass and the 4th diode D4 is also 
OFF, a signal is the diplexer Dip-DCS receiving terminal DCS. In the 
path between Rx and Diplexer Dip - a W-CDMA transceiver terminal, it 
becomes easy to pass a signal. 

[0031] Moreover, since parasitism inductances, such as a connection wire, 
exist in PIN diode D6 when the control terminal VC 3 is High, the 
capacity value of capacity CIO is set up so that series resonance may be 
carried out to capacity CIO. When the control terminal VC 3 is High by 
this, the 5th and 6th diode D5 and D6 serves as [ both ] ON, the node of 
the 6th diode D6 and the transmission line L10 serves as a grand level, 
and the impedance of the opposite side of the transmission line L10 
which is lambda/4 resonator serves as infinity. Therefore, since a 
signal cannot be passed for the path between W-CDMA transceiver 
terminals and the 6th diode D6 is also OFF when the control terminal VC 
3 is High, it is the DCS receiving terminal DCS. In the path between 
Rx(es), it becomes easy to pass a signal. Conversely, when the control 
terminal VC 3 is Low, the 5th diode D5 also serves as OFF, and it is the 
DCS receiving terminal DCS. A signal cannot be passed for the path 
between Rx(es), but it becomes easy to pass a signal in the path between 
W-CDMA transceiver terminal W-CDMA. When the control terminal VC 2 is 
High by the above configuration, it is the DCS transmitting terminal DCS. 
When the control terminals VC2 and VC3 are Low and High in Tx, 
respectively, it is the DCS receiving terminal DCS. To Rx, when the 
control terminal VC 2 and the control terminal VC 3 are Low(s), the 
switch to W-CDMA transceiver terminal W-CDMA is attained. 



[0032] The 1st low pass filter LPF 1 is a low pass filter of pi mold 
which consists of the transmission line Lll and capacity C11-C13. Lll 
and Cll constitute a parallel resonant circuit here, and the resonance 
frequency is set to one twice or 3 times the frequency of the transmit 
frequencies of EGSM of this. In this example, it was set as 3 times as 
many 2. 7GHz as this. The harmonic distortion contained in the sending 
signal by the side of EGSM inputted from power amplification by the 
above configuration is removable. Although the 1st low pass filter LPF 1 
is arranged in drawing 2 between the 1st diode Dl of the 1st high 
frequency switch SW1, and the transmission line L5, this may be arranged 
between Diplexer Dip and the 1st high frequency switch SW1, and they are 
said transmission line L5 and the EGSM transmitting terminal EGSM. You 
may arrange between Tx(es). If the capacity linked to the gland of said 
1st low pass filter LPF 1 is arranged to the transmission line L5 and 
juxtaposition, a parallel resonant circuit will be constituted, and the 
track length of the transmission line L5 can be short constituted from 
lambda/4, and the inductance value of a choke coil can be made small. 
[0033] The 2nd low pass filter LPF 2 is a low pass filter of pi mold 
which consists of the transmission line L12 and capacity C14-C16. The 
transmission line L12 and capacity C14 constitute a parallel resonant 
circuit, and set the resonance frequency to one twice or 3 times the 
frequency of DCS transmit frequencies of this here. In this example, it 
was set as twice as many 3. 6GHz as this. The harmonic distortion 
contained in the sending signal by the side of DCS inputted from power 
amplification by the above configuration is removable. Like [ the 2nd 
low pass filter LPF 2 ] the 1st low pass filter LPF 1, you may arrange 
between Diplexer Dip and the 2nd high frequency switch SW2, and they are 
said transmission line L7 and the DCS transmitting terminal DCS. You may 
arrange between Tx(es). In the example of drawing 2 , the 1st and 2nd 
low pass filter LPF1 and LPF2 is constituted between diode Dl and the 
transmission line L5 and between diode D3 and the transmission line L7, 
and is prepared in the switching circuit. Although this is desirable on 
a circuit design, it is not indispensable. What is necessary is just to 
have prepared the low pass filter in some location of the transmitting 
path between the diplexer - transmitting terminals which a sending 
signal passes. 

[0034] The notch filter NF connected between Diplexer Dip and the 2nd 
switching circuit SW2 consists of the transmission line L13 and capacity 
C17. The transmission line L13 and capacity C17 constitute a parallel 
resonant circuit, and set the resonance frequency to one twice or 3 
times the frequency of W-CDMA transmit frequencies of this here. In this 



example, it was set as twice as many 3. 9GHz as this. In W-CDMA mode, the 
control power source VC 2 and the control power source VC 3 serve as Low, 
and it will be in the condition that the diodes D3-D6 of an OFF 
condition were connected to the path of W-CDMA. Therefore, an input of 
the WCDMA sending signal of high power generates a bigger harmonic 
distortion than the nonlinearity of diode. However, in this example, 
since harmonic distortion is removed by the notch filter NF connected 
with Diplexer Dip between the high frequency switches SW2, the higher- 
harmonic yield from an antenna can be controlled. 

[0035] Furthermore, since an attenuation pole is located to transmit 
frequencies twice the frequency of DCS being 3. 5GHz in the place where 
the resonance frequency of a notch filter NF is comparatively as near as 
3. 9GHz, 2 double higher-harmonic yield of the transmit frequencies of 
DCS can also be controlled to coincidence. The property comparison with 
the circuit of this invention shown in Table 2 at the circuit and 
drawing 2 by the conventional technique of drawing 19 was shown. In this 
example, the improvement effect of 15 or more dBcs was acquired [ yield 
/ the twice of the transmit frequencies of the twice of the transmit 
frequencies of DCS and a 3 time higher-harmonic yield, and W-CDMA, and / 
3 time higher-harmonic / the conventional technique ]. 
[0036] 
[Table 2] 

[0037] In addition, the notch filter NF of drawing 1 can also realize 
series resonance of the transmission line like drawing 6 , the 
transmission line shown not only in the parallel resonant circuit of 
capacity but in drawing 7 R> 7, and capacity. Although the parallel 
resonant circuit was applied due to matching, the transmission line is 
not added for the direction of a series resonant circuit to the transit 
route of the signal of a passband by the serial, and there is little 
degradation of the insertion loss accompanying resistance loss, and it 
can be managed with this example. 

[0038] (Example 2) Drawing 3 shows the block diagram of EGSM and DCS 
which are other one example of this invention, and the antenna switching 
circuit corresponding to W-CDMA. In addition to the circuit of an 
example 1, in this example, the 1st notch filter NF 1 is inserted 
between Diplexer Dip and the 1st switching circuit SW1. NF1 can use the 
parallel resonant circuit and/or series resonant circuit which were 
shown, respectively for drawing 6 and drawing 7 . In this case, as for 
resonance frequency, it is desirable to set to one twice or 3 times the 



frequency of the transmit frequencies of EGSM of this. Since a notch 
filter NF 1 removes the harmonic distortion generated with the 1st high 
frequency switch SW1 by this example, the higher-harmonic yield from an 
antenna can be controlled further. 

[0039] (Example 3) Drawing 4 shows the block diagram of EGSM and DCS 
which are other one example of this invention, and the antenna switching 
circuit corresponding to W-CDMA. In addition to the conventional circuit 
of drawing 1818 , in this example, it is circuitry which inserted the 
notch filter NF between the antenna terminal ANT and Diplexer Dip. The 
1st and 2nd switching circuit SW1 and SW2 here can also use the GaAs 
switch which is called SPDT (Single Pole Dual Throw) in the 1st 
switching circuit SW1, and is called SP3T (Single Pole 3 Throw) in SW2 
other than the switching circuit which used the PIN diode. Generally a 
GaAs switch has the merit that low-power-ization is attained as compared 
with the switching circuit which used the PIN diode. A notch filter NF 
can use the parallel resonant circuit or series resonant circuit shown, 
respectively for drawing 6 and drawing 7 . In this case, as for 
resonance frequency, it is desirable to set to one twice or 3 times the 
frequency of the transmit frequencies of W-CDMA of this. Since a notch 
filter NF removes the harmonic distortion of the W-CDMA signal generated 
with the 2nd high frequency switch SW2 by this example, the higher- 
harmonic yield from an antenna can be controlled. 

[0040] Moreover, when the resonance frequency of the notch filter NF of 
this example is set to transmit frequencies (3. 9GHz) twice the frequency 
of W-CDMA, an attenuation pole can be comparatively established in near 
with transmit frequencies (3. 6GHz) twice the frequency of DCS, and 
transmit frequencies (3. 4GHz) 4 times the frequency of EGSM. For this 
reason, it becomes possible to control transmit frequencies the twice of 
W-CDMA transmit frequencies, the twice of DCS transmit frequencies, and 
4 times the high order higher-harmonic yield of EGSM to coincidence. 
Furthermore, it is also possible to use the adjustable notch filter 
which can control the attenuation pole which included variable capacity, 
PIN diodes, etc., such as varactor diode, in the notch filter NF of this 
example with an external signal. Since adjustment in EGSM, DCS, and the 
optimal frequency for the mode of operation of each W-CDMA is attained 
in the attenuation pole of a notch filter by this, it becomes possible 
to control a higher-harmonic yield to the minimum. 
[0041] (Example 4) The block diagram of EGSM and DCS which are one 
example of this invention, and the antenna switching circuit 
corresponding to W-CDMA is shown in drawing 5 . In addition to the 
circuit of an example 1, in this example, it is circuitry which 



connected the duplexer Dup which switches the transceiver signal of W- 
CDMA to a W-CDMA transceiver terminal in frequency. In this case, 
Duplexer Dup can separate spectrally the transceiver signal of a W-CDMA 
band (1920MHz - 2170MHz) on the frequency of a sending signal and an 
input signal, and can switch transmission and reception of W-CDMA. That 
is, when SW2 is connected to W-CDMA of a lower limit, a switch of 
transmission and reception of W-CDMA becomes possible at Dup, and 
transmission and reception of EGSM or DCS are chosen in the other 
connection. The multi-band antenna switching circuit which suited the 
cellular-phone terminal also corresponding to the system by which a TDMA 
system differs from a CDMA system by this can be built. 
[0042] Next, it cannot be overemphasized that it is desirable to take 
the measures of an electrostatic surge in the multi-band antenna 
switching circuit mentioned above. It is especially GaAs. In the 
switching circuit using FET, there is the whole surface of being weak, 
to the static electricity destruction compared with a PIN diode. The 
high-pass filter which copes with this is explained below. Drawing 12 is 
the representative circuit schematic showing one example of the high- 
pass filter. An inductor LI is connected between an input terminal PI 
and a gland, capacity CI is inserted between an input terminal PI and an 
output terminal P2, and the series resonant circuit which consists of an 
inductor L2 and capacity C2 further is connected between the output 
terminal P2 and the gland. In this case, by choosing suitably the value 
of an inductor LI and capacity CI, an electrostatic surge is missed to a 
gland and a high-pass filter which is transmitted by low loss about a RF 
signal is constituted. 50 or less nHs and capacity CI have [ an inductor 
LI ] desirable lOpF or less here. Thereby, electrostatic surge about 
200MHz or less can be missed to a gland. Moreover, the series resonant 
circuit which consists of an inductor L2 and capacity C2 sets up the 
value of an inductor L2 and capacity C2 so that it may be set up while 
the resonance frequency is 100MHz - 500MHz. In this case, lOpF or more 
and an inductor L2 have [ capacity C2 ] 50 or less desirable nHs. 
Thereby, the electrostatic surge of the frequency before and behind 
resonance frequency can be missed to a gland. The surge effectiveness 
around 200MHz or less and 100MHz - 500MHz can be compounded by the above, 
electrostatic surge about 500MHz [ which poses a problem by the 
electrostatic discharge ] or less can fully be absorbed to a gland, and 
the cure against an electrostatic surge can be performed more 
efficiently. 

[0043] Drawing 13 is other examples of the high-pass filter circuit for 
an electrostatic surge cure. In drawing, the configuration of inductors 



LI and L2 and capacity CI and C2 is the same as what was shown in 
drawing 12 . Here, it differs in that the parallel resonant circuit 
which consists of capacity C3 and an inductor L3 is inserted between 
capacity CI and an output terminal P2. This parallel resonant circuit 
serves to remove the higher-harmonic noise signal sent from an antenna 
by setting up so that it may function as a notch filter and may have an 
attenuation pole in a signal N times (N is the two or more natural 
numbers) the frequency of passing. Moreover, since capacity C3 and an 
inductor L3 also function as a part of matching circuit in addition to 
the inductors LI and L2 and capacity CI and C2 which constitute a high- 
pass filter, adjustment parts will increase in number and adjustment of 
adjustment of the whole circuit is attained more easily. 
[0044] The case where the destruction by the electrostatic surge which 
may happen with an actual personal digital assistant contacts the 
antenna of a personal digital assistant where the body is charged is 
assumed. It is Human as an approach of reproducing this situation 
experimentally. Body Generally Model is used. It is known from this 
model that the surge wave from the body has a dominant frequency 
component to DC~300MHz. therefore — as electrostatic surge cure 
components — up to DC~300MHz — removable — in addition — and it can 
be said that the high-pass filter which can transmit a RF signal by low 
loss is ideal. Then, the damping property to DC~2GHz was measured about 
the conventional cure circuit shown by the electrostatic surge cure 
circuit of drawing 12 of this invention, drawing 16 (a), and (b) . A 
damping property is shown in drawing 1414 and a reflection property is 
shown in drawing 15 , respectively. As a property comparison, supposing 
the 900MHz band and the 1800MHz band, the signal to pass was set up so 
that reflection property V. S. W. R in each band might become 1.5 or less, 
as shown in drawing 15 . In the electrostatic surge cure circuit of 
drawing 16 (a) and (b), to being 5dB or less, the magnitude of 
attenuation in the frequency band 300MHz or less which poses a problem 
from the damping property of drawing 14 by the electrostatic discharge 
is 30dB or more, and has checked that the electrostatic surge cure 
circuit here could secure the a little more than (17 or more times) 25dB 
magnitude of attenuation (the electrostatic surge removal effectiveness) 
in the electrostatic surge cure circuit of drawing 12 of this invention. 
[0045] (Example 5) Drawing 8 shows the block diagram of EGSM, DAMPS 
(transmit frequencies: 824~849MHz, received frequency :869~894MHz) , DCS 
and PCS, and the antenna switching circuit corresponding to W-CDMA. The 
1st switching circuit SW1 switches to the transmitting terminal of EGSM 
and DAMPS, the receiving terminal of EGSM, and the receiving terminal of 



DAMPS. The 2nd switching circuit SW2 switches to the transmitting 
terminal of DCS and PCS, the receiving terminal of DCS, the receiving 
terminal of PCS, and the transceiver terminal of W-CDMA. As for a notch 
filter NF 2, it is desirable to set to one twice or 3 times the 
frequency of DCS, PCS, and the transmitting band of W-CDMA of this. In 
this example, the notch filter NF which has an attenuation pole in 
3. 7GHz as a twice as many frequency as this was adopted. This becomes 
possible in three transmitting modes of DCS/PCS/W-CDMA to control the 
higher-harmonic yield from an antenna to coincidence. As for a notch 
filter NF 1, it is desirable to set to one twice or 3 times the 
frequency of the transmitting band of EGSM and DAMPS of this. In this 
example, the notch filter NF which has an attenuation pole in 1. 7GHz as 
a twice as many frequency as this was adopted. In addition, also with 
the switch which used the PIN diode, although SW1 and SW2 were possible, 
in this example, SP3T were used as SW1 and they used the GaAs switch of 
SP4T as SW2. 

[0046] An electrostatic surge cure circuit is inserted between the 
antenna terminal ANT and Diplexer Dip, and absorbs to a gland the 
electrostatic surge inputted from the antenna. Although the inductor L3 
shown within the dotted-line limit and the parallel resonant circuit 
which consists of capacity C3 are options When this parallel resonant 
circuit is prepared, by adjusting an attenuation pole to transmit 
frequencies (3420MHz - 3820MHz) twice the frequency of DCS and PCS Since 
coincidence can be made to decrease mostly transmit frequencies (3296MHz 
- 3396MHz) 4 times the frequency [ transmit frequencies (3520MHz - 
3660MHz) 4 times the frequency of EGSM, and ] of DAMPS, Coincidence can 
be made to decrease 2 double wave magnitude of attenuation of DCS and 
PCS transmit frequencies, and the 4 time wave magnitude of attenuation 
of the sending signal of EGSMG/DAMPS. Moreover, since the inductor L3 
and capacity C3 which constitute a parallel resonant circuit also have 
the function as a matching circuit, they are useful also as an object 
for matching adjustment of the whole antenna switch. By the above, 
circuits, such as SP3 T switch, SP4 T switch, power amplification 
connected to a transmitting terminal, and low noise amplifier connected 
to a receiving terminal, can be efficiently protected from an 
electrostatic surge. 

[0047] Drawing 9 shows the example which inserted the electrostatic 
surge cure circuit in EGSM of drawing 4 mentioned above, DCS, and the 
antenna switching circuit corresponding to W-CDMA. Although the 
electrostatic surge cure circuit of drawing 13 is inserted between the 
notch filters NF and the antenna terminals ANT in drawing 4 , in this 



example, the resonance frequency of the parallel resonant circuit which 
consists of an inductor L3 and capacity C3 is set to transmit 
frequencies (3. 9GHz) twice the frequency of W-CDMA, and this is made 
into the notch filter NF. Therefore, an electrostatic surge 500MHz or 
less is coped with in the circuit which consists of an inductor LI, 
capacity CI, and an inductor L2 and capacity C2, and it is made to serve 
a double purpose as a notch filter of a GHz band in the parallel 
resonant circuit of an inductor L3 and capacity C3. An electrostatic 
surge cure circuit can be inserted in other examples. However, although 
the above-mentioned example has described the electrostatic surge cure 
circuit supposing the case where it connects with the antenna top, it is 
possible for this electrostatic surge cure circuit to have the 
description referred to as to be able to take adjustment by the wide 
band enough to 900MHz - 2GHz, and to insert not only in the antenna top 
but in two or more locations. For example, you may insert suitably 
between Diplexer Dip, between notch filters NF and Diplexer Dip, the 
high frequency switch SW during the high frequency switch SW, the high 
frequency switch SW between low pass filters LPF, and Duplexer Dup, 
between Diplexer Dip and the surface acoustic wave filter SAW, etc. 
[0048] Next, a part of transmission line which constitutes the diplexer 
in this invention, a switching circuit, a low pass filter, and a notch 
filter, and capacity are built in a dielectric laminated circuit board, 
and small and cheap multi-band antenna switch laminating module 
composite part is obtained by carrying chips, such as switching devices, 
such as a PIN diode which constitutes a part of switching circuit, and a 
GaAs switch, and resistance, capacity, and an inductor, on a dielectric 
laminated circuit board. 

[0049] Drawing 10 is drawing showing the green sheet and electrode 
pattern which constitute the layered product of the antenna switch 
laminating module composite part shown in the equal circuit of drawing 
2 . The laminating of the green sheets 1—12 is carried out to sequence 
from the top. The last sheet 13 is the rear face of a green sheet 12. 
The land electrode 16 for carrying the land electrode 14 and metal 
shielding (metal casing) for carrying diode, a chip resistor, and a chip 
capacitor is printed by the green sheet 1. Moreover, the beer hall 
electrode 15 (it expresses as with a circle [ drawing bullet ]) which 
connects the electrode patterns formed in a different green sheet is 
formed. The grand terminals 61-67, the antenna terminal 68, the EGSM 
transmitting terminal 69, the DCS transmitting terminal 70, the W-CDMA 
transceiver terminal 71, the DCS receiving terminal 72, the EGSM 
receiving terminal 73, and power supply terminals 74-76 are formed in 



the sheet 13 (base of a green sheet 12). The Rhine electrode pattern 
which mainly serves as the transmission line is printed by green sheets 
2, 3, 4, 9, and 10, and the electrode pattern for capacity which mainly 
forms capacity is printed by green sheets 5, 6, 7, 8, and 11. Moreover, 
the grand electrodes 17-19 are printed by green sheets 6, 8, and 12. 
[0050] Below, correspondence with the equal circuit of drawing 2 is 
explained. In drawing 10 , in the transmission line which constitutes 
Diplexer Dip, L3 are formed by L2, and 20 and 22 and 20-28 form L4 by 26 
and 28 21, 23L1, and 25 and 27. 45-50 correspond to the electrode 
pattern for capacity which constitutes Diplexer Dip, and form 45 and 46C 
[ 1, 50, andC /3 ] 4, 49, andC [ 2, 47, and ]C by 17 by 17 48. 29-34 
form L6 by 34 as L533 in the transmission line which constitutes a 
switching circuit SW1 29, 30L11, and 31 and 32. 51-54 correspond to the 
electrode pattern for capacity which constitutes a switching circuit SW1, 
and form 51 and 52C [ 1354 andC /6 ] 12, 52, andC [ 11, 53, and ]C by 18 
by 18 18. In the transmission line which constitutes a switching circuit 
SW2, L9 are formed by L10, and 39 and 42 and 35-43 form L8 by 40 and 43 
35, 36L12, 37L7, and 38 and 41. 55-59 correspond to the electrode 
pattern for capacity which constitutes a switching circuit SW2, and form 
55 and 58C [ 7, 58, andC / 15, 59, andC /16 ] 10, 57, and 19C [ 14, 56, 
and ]C by 17 by 18 19. The transmission line where 44 constitutes a 
notch filter NF, and 60 correspond to the electrode pattern for capacity 
which constitutes the notch circuit NF. Moreover, the through hole 
electrode 15 makes electric connection between each sheet. 
[0051] The green sheet used by this example uses the ceramic dielectric 
material in which low-temperature baking of 950 degrees C or less is 
possible, and it used that whose sheet thickness is 40-200 micrometers 
so that it might be easy to form the transmission line and capacity. 
After carrying out the laminating of these ceramic green sheets 1-12 and 
printing the side-face electrode 77, the layered product of antenna 
switch laminating module composite part is obtained by calcinating at 
950 degrees C. Furthermore, the antenna switch laminating module 
composite part shown in the equal circuit of drawing 2 is obtained by 
mounting diode 78, a chip resistor 79, and a chip capacitor 80 on a 
layered product, as shown in drawing 11 . 

[0052] (Other examples) Effectiveness with the same said of the case of 
the multi-band antenna switching circuit which combined PDC800 band 
(810-960MHz), a GPS band (1575. 42MHz), a PHS band (l895-1920MHz) , a 
Bluetooth band (2400~2484MHz) , CDMA2000 spread is expected to be in the 
U. S. , TD-SCDMA spread is expected to be in China, etc. also besides 
having described above is expectable. Therefore, according to this 



invention, the antenna switching circuit of multimode multi-bands, such 
as a dual band and 3 band which controlled the amount of harmonic 
generations and prevented the static electricity destruction, four bands, 
and five bands, is obtained. And these functions can be collected in a 
layered product, communication equipment, such as a cellular phone using 
such a layered product module, is small, and low-power-ization of it is 
attained. 
[0053] 

[Effect of the Invention] According to this invention, the amount of 
harmonic generations in power amplification and the amount of harmonic 
generations in a switching circuit can be controlled by inserting a 
notch filter between a diplexer and a switching circuit or between an 
antenna and a diplexer. Moreover, if an electrostatic surge cure circuit 
is used, the electrostatic surge from an antenna terminal will be missed 
to a gland, and an electrostatic surge will be absorbed to a wide range 
frequency band, and a static electricity destructive cure can be done 
more completely. Moreover, in order to build the transmission line of a 
diplexer and a switching circuit, and a part of capacity in a laminated 
circuit board and to unify, wiring with a diplexer and a switching 
circuit is also formed in the front face or the interior of a laminated 
circuit board, and loss by wiring is reduced, and the adjustment 
adjustment between both becomes easy. Furthermore, since chips, such as 
a switching device, resistance, capacity, and an inductor, are carried 
on a laminated circuit board, it becomes still smaller and cheap 
laminating module composite part. As compared with conventional 
equipment, a miniaturization and the low power of the communication 
device using these multi-band antenna switching circuits or multi-band 
antenna switch laminating module composite part become possible by the 
above. 
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[Brief Description of the Drawings] 

[Drawing l] It is the block diagram of EGSM and DCS concerning this 
invention, and the antenna switching circuit corresponding to W-CDMA. 
[Drawing 2] It is the representative circuit schematic of EGSM and DCS 
concerning this invention, and the antenna switching circuit 
corresponding to W-CDMA. 

[Drawing 3] It is other examples concerning this invention, and is the 
block diagram of EGSM, DCS, and the antenna switching circuit 
corresponding to W-CDMA. 

[Drawing 4] It is other examples concerning this invention, and is the 
block diagram of EGSM, DCS, and the antenna switching circuit 
corresponding to W-CDMA. 

[Drawing 5] It is other examples concerning this invention, and is the 
block diagram of EGSM, DCS, and the antenna switching circuit 
corresponding to W-CDMA. 

[Drawing 6] It is an example of a notch filter circuit used for this 
invention. 

[Drawing 7] It is an example of a notch filter circuit used for this 
invention. 

[Drawing 8] It is other examples concerning this invention, and is 
drawing which established the electrostatic surge cure circuit in the 
block diagram of EGSM, DAMPS, DCS and PCS, and the antenna switching 
circuit corresponding to W-CDMA. 

[Drawing 9] It is other examples concerning this invention, and is 
drawing which established the electrostatic surge cure circuit in the 
block diagram of EGSM, DCS, and the antenna switching circuit 
corresponding to W-CDMA. 

[Drawing 10] It is drawing showing the electrode pattern of the green 
sheet which constitutes the layered product of the antenna switch 
composite part shown in the equal circuit of drawing 2 . 
[Drawing 11] It is the perspective view of the antenna switch composite 
part shown in the equal circuit of drawing 2 . 

[Drawing 12] It is the representative circuit schematic of the example 
of the high-pass filter for an electrostatic surge cure concerning this 
invention. 

[Drawing 13] It is the representative circuit schematic of other high- 
pass filters for an electrostatic surge cure concerning this invention. 
[Drawing 14] It is drawing showing the damping property of the 



electrostatic surge cure circuit of this invention. 

[Drawing 15] It is drawing showing the reflection property of the 

electrostatic surge cure circuit of this invention. 

[Drawing 16] It is the representative circuit schematic showing the 

conventional electrostatic surge cure circuit. 

[Drawing 17] It is drawing showing the operating point of a PIN diode. 

[Drawing 18] It is the equal circuit of the conventional EGSM, DCS, and 

the antenna switching circuit corresponding to W-CDMA. 

[Drawing 19] It is the block diagram of the conventional EGSM, DCS, and 

the antenna switching circuit corresponding to W-CDMA. 

[Description of Notations] 

ANT: The antenna Dip:diplexer LPF 1, the LPF2:low pass filters SW1 and 
SW2 : Switching circuit NF, NF1, the NF2: notch filter Dup : duplexers L, 
L1-L13 : The transmission line or Inductor C C1-C17: Capacity D1-D6: PIN 
diodeRl~R3: Resistance VC1-VC3: Control power-source 1—12 : Dielectric 
laminating sheet 13: Electrode pattern of base of antenna switch 
laminating components 14: Land electrode of loading components 15: 
Through hole electrode 16: Land electrode 17for metal shielding -19: 
Grand electrode 20-44: Rhine electrode 45-60: Capacity electrode 61-67: 
grand terminal 68: — the antenna terminal 69: EGSM transmitting terminal 
70:DCS transmitting terminal 71: W-CDMA transceiver terminal 72:DCS 
receiving terminal 73: EGSM receiving terminal 74-76: — a power supply 
terminal — 77: side-face electrode terminal 78: PIN diode 79: chip 
resistor 80: — a chip capacitor 
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[Drawing 5] 
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i cox >f y fc mrn^ t cmcv&immtemmz 
e>x4 torn. fo&^i±wm.¥4 7°\s7*rk.m 

ie^w 7 a \s? ^rx^m.^ tuz &mwmLm<7)imzm 2 <n 
mm®*. m2co^im*. &£v&3<m&mm=?^ 

*rbw,icr>x4 y^m^bmi^mm^bcomcomm 

-r\<mrb%1<F>xA v+mfeb&wmmfi-bam 

u mi¥Ay\s?^bmm2(nx4 v+&&b<m 
4fr?zftLxmmztifzzb£mkb~t h 

m^MWcDm^im^tyvmjL&micoxj > y *m 
&b, m^'j7°u?^xfr&%tifzn®mkimim 

*u mzy^yisf^bmicoxj vf-tmtmmm 
*bcomcommm&zmmzti£iri-^x7 j)v?b. 
mt?A7°v?*rbw,2<»xA v^]mbmm=f-b<7y 
mcommmmmm^tifz\=!-^x7 ^^^^ti. 

H3rie^-f rv^t^: r v k y >y ^ 7 < jv 

XA yf-mft. 

m^-^m 1 commi%rT-&£vm 1 (^smsB^vw 0 mt 
zmicoxj v^®$&t, m§zyj7°u?v-T<frmzti 
tzi^mmmMmzw>2cr)mmfr, m2^m^ 
^ &£Tfm3&m&{mf?^mmt&m2(7)x4 * 
-f0S££^u mity^yv9^rb%\(r>xA y^~W 

b m 1 csDiMfifi^ fc ^ISI^fiJgB&CSafiS tutm 1 ^ 
owU7^;^h Mfi^TV^-f i:m2cox>f -y 



m2cou—nX7^)V^b^L, mt¥A7 a \s?-*rb 
T VrtSf h«:y7f7^;l/^ § i b 

mmx^^bmM^^^bcomizmm^titzm 
*\ &£vznm2(7)4 brT-yFizmmzti 

[ISM 7 ] m&^'*X7 4 Jl?com2cr>A 
? bmi^nftb<7m\ t zM3V>A >y??&£vm3 

!> If 6 laigcO -?)V&) N>bT yftX >y ^0f& o 

[ ism 8 ] it mn 1-7 coMiiajp^ieiR <o v/i^ < 

[H^9 ] Miaif^TMl-7c0V^^^ldmc0V 



[000 1] 



PR 



ml. mz2^M±nm%&mm&{mz i^<vry 
v-i-^m Lxm^m-t^mmmm^xr'Mzm-r^ . 

[0002] 

t^EGSM (ExtendedGlobal S 
ystem for Mobile Communic 
at i ons) XX/D C S (Digital C 

ellular System) *St^P 
CS (Personal Communication 

Service) H^X*BFft$tlX^& PDC 

(PersonalDigital Cel lular 

) ^i&£b<r^ftWF?)V^-7°)VT9 J z:X (TDMA) 
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[0003] Mfflfflf^cO^fA^l^^ 

a. swat** 4 v ^^mm^xsmrt t>t 

CTi-lfs EGSM£DCS02 
-2 2 5 088fM^ tfcEGSM, DCS. PC 

s co 3 -qco^-xt- a ^j£? Lfzfmmmmzm^ *t>ti& 

2000-16528 S^m^tl^tim^^tlX^ 
[0004] 

f^tUW-CDMA (Wide-band Cod 
eDivision Multiple Acces 

- h commit, mm** *jw&mc& ztmrnv % %> 

EGSM, DCS, PC S^riffc&fcrtec. W-CDM 

Eli 9«>HRic43H-*<Mf|i : e— 



egsmm (&{Mtt§ 



[: 880 



915MHz, g 



fefflSdR: 92 5 

mmx: 1710 



9 6 0MHz ) hDCSM 
1 7 8 5MHz. SfgJSSftR: 18 
0 5 — 1 880MHz ) . W-CDMA^ (5£fMa& 
Ifc: 192 0 — 1980 MHz. ^flJf« : 2 1 1 0 
-2170MHz) c03^coyxfMzM^ Lfci^fc 

D c s h v *iaw - c D MAoMiM^fi^l: 2 

Lfc&£. &lDBMr>U -y^SWl^J: OEGSM 

^SW2t3j;^DCS 3SfIfI#i: W- C D M 

A^3M^fifi^-i:^^^m^§[HiM^r^^ 0 t*»L 
^'^01 8O0|&fl|^*Cti. W-CDMAcOjUfffl-^ 
3&*SW2Srjffifrr5IR^ i^tli&^#fl£^6££# 

[00 0 5] HKWC^^-WaAs^ 

t'coim&^u x{znnx<mmkm^*%o<th 

whfrvb o . o Nwciiav b u-fomM&m&v 
c dzx v&mmjma&^mzjfccM vmm 

titommmzM&jzz <%z>z\t iz&&t & . 

[0006] 01 91301 8^L*:EGSM. DC 
S. W- C D M A^iiSW h >J 7/PA*y h*7V f tX>f >y 

/OFFtM^t^. i;*?3>bn-;Hi|c0Hi 
ghii+ 1 V— +5 V. Lowli-0. 5V— +0. 5 

[0007] 

H© PIN y-i if — FO ON/OFF J«tJi 







PIN ^ f«<D ON/OFF 


VC1 


VC2 


VC3 


DI 


D2 


D3 


D4 


D5 


D6 


EGSM r> 


High 


Low 


Low 


ON 


ON 


OFF 


OFF 


OFF 


OFF 


DCS Tx 


Low 


High 


Low 


OFF 


OFF 


ON 


ON 


OFF 


OFF ; 


EGSM Rx 


Low 


Low 


Low 


OFF 


OFF 


OFF 


OFF 


OFF 


OFF 


DCS Rx 


Low 


Low 


High 


OFF 


OFF 


OFF 


OFF 


ON 


ON 


W-CMIA 


Low 


Low 


Low 


OFF 


OFF 


OFF 


OFF 


OFF 


OFF 



[0008] liLtiO. EGSMj|fl(Tx)t-m 
HJiE GSM T X3g?#»£> T Vt^A N TCOUS&lZte 



ONti^^-b'DU D2 3&*fiffiisS<l. OFFt 
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[0 0 0 9] DCSjiff (Tx) ^e-K^i|5j«CDC 
S T XSSH^^ TyftA N TCOtmiZltO N:\jmcD 

^^■-HD3, DAtftmZtl. oFFimcoyj* 

[0 0 10] ;m^]"U W-CDMA^-FMW 
-CD M ASf/!)^ryft ANTO^g&(3iiO FFt 
®c0^>f^--KD3. D4, D5, D6^gE$^T^3 

r^ftA n ts^^^i ^iM^m-^-^it $ ti 
*c#*v^e*c*o^, ±IBt^#^l 1-2 

2 5 0 8 8-^2rfg. #^2000-16528 8^# 

[ooii] ^fe. siMsjjst LTrvm-f y^m 

Mffl^PIN^^K, G a A s FET, 

a v+m&comkizimziv&mfozmmt&^m&h 

[0012] #«Hf-^^Cffi*fi!5fefit«f LT . ffl 
^.lff#BH2 001-18604 7^fg(C^$tL7^ia 
1 6<a)£^r|glg&3&*&&. ZCDiiCDlt. 20^7 

gh z&m£TcDrmmT<7>&&$:j[i& ztmrntt: 
tti. mmizixm&zmi 4commmtz^~t£ 

[0 0 13] tfz, fi2 0 0 l-44883^ft: 

x. ^mm^-R^co^-^com^-y^ xzmi 6 (b)^ 
■r J: a £^ > h izmmztLfzj yy? ^Lu^yf 



mMlzi>%:~>z^tZo 

[ooi4] *mix*\*vxt<n x o %mmtzm&, 
mmLmzwML. z^znn&wmzttLx&m^ 

[00 15] 

mmzmm-ztzftco^m *wmi. p in^* 

Tia^S>'v*:7 4/l/*£ffALfc£k££i>fci-£<> 

f ^ ^r- k Lfc^f f ryt t^^f y^m 
mxm^^mm&mzffik-t&tzwz, yjyu? 

VtT>'r1-ift : ?tcr>mzTz£?&'^ *X7 4 )V?* 
WXLtzh<nXfoh 0 

[0016] im*m. ryT-^m^izmm 2 tuzm& 
9 vx'fttii $ titzmmmmcom^ * ast^iasfisg^ 

H2?)X-f «y ^ 0^ k iMfi^ k cO^cOMfli^^^ 

ztifzv-^xy jtuftz^L. tmy^yu^t 

&sv*7 4>is?zftLxmmzfttzz\t*mkt^& 
[0017] &tz, ry^i~m^izmffiztitzffimm 

t. m^iyj7-u?vTttmztitz&mmkw<7>m^* 
&2rtmmm-. »2«tfwp. tsxtmsasam 

ri/^^kmi^X>f -y^lHlKklglcO^fiSSB^kcO^ 

commmmzmmztitzmicoxi-^x? a jv? t . m 

t<DF3<nmmmuzmwiztifzm2<Du-^x7 ^v? 
k^r^rt. mzyj7°u7^kmm2cr>x4 

b~f&^)V^yY7y^x4»,+mkXfo&« zco 
[0018] <xco*mmt. ma/&me)mi&m*ir*ft 
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coxa y^-m&t . m&j7 o u7vx*ftwtztifimffl 
^'yfn^ti, mtar-f yu^bmicoxA 

7 4Mb. Wkl¥Ay*l<9*}rb%2<r>xA y+Wfot 

[001934^ mBm&comfr&m^t:ftm-&y 
Mcoimzm i comm^& xvm i <v&mm=?^® o 

tttss 1 commit comcomim^tzmm^ti^mi 

C0u—J*X7 4)V$b. W^Ay°U^^bB2(OXA 

fcgg2con-;^>M;l^i:£^rU mt^¥Ay°\s9*r 
b T y^-ruurf- 1 comz Sy+7 4iV9 iflm 2 tit: - 

zicotz. mm 3 cojz^m&r-iz faTi/^t^ 

[0020] J2U:te*5Vvt*^CIi. ATJ^fe J;tA* 

$ nat » 1 ?M y y 9 9 . mridA^^ t luidm^^ 
h cora^«tt5fL3tm 1 <vm&. mwxmHz&mz 

tifzm2CDAyy7?, &£V : Z\C0^2C0A y?7?b 

izmwtz titzm 2 corns. t^^t^A^xy 
m^rAy a iy^bryr^m=?-b<r)mzm. 

\ihZ\b £L\\ H <?> b % ^^7^/^^ 
m2CDA>?'7?bMsZ&j]m L bcrmzM3CDA V? 

9?&±ifw,3 <nm*frtt m\\mkm&*mx tx 

[002 1] tfz. *5WH(±. JjeLfcv;H-^HT 

ms. A>y7?%zco^v7°i$& i zmmmLtizmM 

LtiZ. b *%mb~t&^JV1~^> YT>t1-XA v ?*» 
ryf^xA v*W&*¥*—)VlStMR&*R^tiZLb 

zmLb^zmmmmx-foz. 

[0022] 



/^^ftryftSfi: Conakry >y ^7 4 

£ffiXLtzi>C0X$>2>. Z\C0J v^7 A)V9\t, %ti? 

^commMzmMmzn^£di,zmi£Lf^cDx\ mt 

i£^ftft#£*W-CDMAj§fIft# ( 1 9 2 0MHz- 
1980MHz) £0^iiW-CDMAj*fifi^2fS 

fel>v^i;3 t^sfii £*>oy^:7>r 

h\A$yAy°v?^bT>^^b<nm<nr>h. ±w 

Sr^"So iot, ±Mlcn>J a )V9bu— J^xy 4 
&Zt>lzmitZti&. 

[00 23] ^/c. S^7/PfA>Hryft^^ y-f 
0ff^J:ix{S\ GSM, DCSffO^l, m2C0m^it 

%fr?lzto£X. w-CDMAKZcoi'X'rMzttfeLt: 

m^zm^mm^mmm zmmLxmmm^b 

m^t:ti&'?&T s x.7U?V-D u P £SN0H-£ <T (C J: 
Kf^ GSM. DCS^tWSM^yXfAtW-C 

A v*f-mi&tf s nt>tl&. O^O. GSM^y^ 
Jl TDMAM(Time Division Mu 

ltiple Access: B#^fiJ^7niigc) Tfc 
0. W-CDMA^yXfA|J, ^^IDCDM 
A^xt (Code Division Multipl 
e Access: tt-^HM#SSSB ) 

[0024] *»7^fA>b'ryft^ 

1 coa v?? fiibmi com&c 1 izx K>ffiwsmmiz 
x&v-itn&zfyyvM^mtfL. ^^zm2<oA 

yy??L2b7?y\*lzffl£Ztit:m2com&c 2fr 

*®mwz7?y\!^M-t&bmz. micDAyy? 

^LL ^lOWMC 1. m2<7)Ayy??L2^ s$2 
co^RC 2 <7>imM$:$mt& Zbdz X 0 9 0 0MHz 

^m- 1 . s g h z xcD&&mx<D&&zm& z 

[00 2 5] &ti^ *»7;^fA>Kryfn-i 
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<rtT\ W-CDMAcO^m^O&^WJfcT* 
G S M^i/Xf ^ i: C D M A^I^rS v;Pf 

So irt.&^v/i^KyKTVT^X-'f Xii 

S o 

4=»<fl«KBI. GaA s^>f -y W I t-Kf^ 
[0027] VXr. *^W47/H-a> Kr^ft 

x-f>/^m^ & «i:tA'7/H*A'yKryftx>f vf-at 
1)01 tetmrnn— mmT$>& . egs 

DCS, W-CDMA^JC&^b VTjWO KT^f 

P^EGSM^ (jiffjfl« : 880 — 915 MHz. 
^fIJ^$£&: 9 2 5 — 9 6 0MHz ) CD8 8 0MHz — 
9 6 0MHzf«f|^DCS^ (mMmWm : 1 7 1 
0-1 785MHz, ^fgitll^C : 180 5 — 1880 
MHz ) iUtTW-CDMA^ (^fti^«: 19 2 0 
— 1 9 8 0MHz. &mffl$m.: 2 1 1 0 — 2 1 7 0M 
Hz ) C017 1 0 MHz — 2 1 7 0MH zf^ryft 

ffitctz. xa >y^iu^swiii. ^'>rr 

l/?^D i pT^^^EGSM^£7)fi-^^fi3&? 
EGSM TxhfflSBTEGSM Rx^Oii 
So X>f >y^EKSW2ti. r-f TU^tD i pT'M 
^il/cDCS^itnV-CDMA^fi^j^li^ 
DCS Tx„ gfPSB^D C S R xMlfflSfW 
-CDMA'vtKDJ&i.So UlcOU— ^N°X7>f;^^LP 
Flit EGSMflJ^^-TyT^^A^^ilS^fl 
ft -^-(C^-i fLS ^iXr^IM^^^JfP^J-T S tzHh . EGS 



M^fHi#^Miit. egs Mmmm-^co 2 mxtcom 

S„ ^tc^2«on— y^^^;l^^LPF2ti. DCS 

<^tMi«^»*«i*fl-r d c s^ftm^^)S}a 
u dcs ^fifi^-^ 2 «oh^ffi«a»*+^fc^*r 

LPF2tlJ:0ffi«S<X&. 
•C^-r&MljftM»*(S«^-6^ftC W-CDMA 

•yf-:M/W#JfJi*£*u xA y*W&fr$>0>M&&t 
ffc*£««l/tv^. .rii^t^Dry-f^ANT^ 

T'c^x^r -/f-igi&swi „ sw2iiP 1 

®.mLti&. zL<n&ot£¥AJt— yxa v^ms&comiz 

-H*ttfflLfcX>f 7«liGaAsX-f ^fcJtiR 
0. jttCGaAsX-f vf-liP I N^>f K^ffifflL 

!,zmtR-fhZ\ti)m£Li\ 

[0028] m2( l z^mmmcoM : m^mmm^-m 

Sr^Lfc. <T£7^ ^IIJfcW^BftSEGSM. DC 

)££ixS o fcj&tt»L 2 h§ic 1 UiBai£«|iNft*& 
J&U DCSt3«fctm-CDMA^^Mj^Sr^ 

i£5izmMt*t&zttm&L^ 6 *mmmxm. 9 

C3i«^J^lHll^^ff«L. EGSM#J^t^|g^ 
0. 9GHzt:isS^J5Mfc, i^m^^J: 0. E 

GSM^iOfl^iiDCS^, W-CDMA^tf)fI^£ 

^^■r & - fc imnt%&. ffims&L 1 . L3« 

dcs^ w- c D M A^com^cofflmklz t XimA 
>V-y>x\,z%:h£o\iZfohUm)^\iZW^Z><n 
tfff&L^o ZtUz£*)DCS^ W-CDMA^cOfl 
^E G S M&CDtm^izMUZ <<^ t jttC^SC 
2. C4{iEGSM^^m^ja^thoTrS^yt 0 

-rvxt^s j: a izitm*}'bz\t^mmizmfe-zti& 

<7)tim£L^ a ,:W:j:DEGSM^fl^DCS/ 
WCDMA^«MsiMlC< <^So 
[00 29] %\<T>XA 7f@RSWlli 
C6, feiH?§L5, L6, P I N^^-KDl, D 
2. tJi^fitiiRl iOfll^nS. feiMW&L 5. 
L 6 ii E G S M O^fiM^W t £ 
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yxffilil 0— 1 OOnH^Jg^lfcU^ ffiifiRlkJ: 
n > h u-zPl^VC 1^'Hig h^T'^H 1 . %2 

JWCtelOOQ — 2 0 fiC5, C 

& 0 3yho-;H!VC 1j5*H i gh^(ci±P I N 

?a h d 2 ^jisaas^^f ^ Kvm^ yy? ? v 

tc^O^y hu-/i/TOVC 1#H i gh«;il H 

2 co^-r k d 2 1 l 6 y f 

hn-zi^gvc i#h i ghcoi^riir-fTW^D 
i p-EGSM^fpgfEGSM Rx^^Tl^t 
^■tiMifi-C#'f\ ^7l/^tDip-EGSMli^ 
fEGSM T x fSJOiW-mfi < 2: 
£ e — 3r N ay h o-yHtvc l ^"L o w«:ii® 
l^^-FD lkOFF^SrO^WTW^D i p 
— E G S M^fS^E GSM T x^S&Tlift^i 

C0X\ ^7V^tDip-EGSMff|^fEGSM 

[0 0 3 0] ^2^^f >y^0M&SW2ii. ^IC7- 
CIO. {£jm$%L7— L 1 0. P I Nr^-KD3 
£J:t«#LR2. R3^J;»9^$^^. ^ 
HS§L7- LlOiiDCS — W - C D M A^{f^ Jf^ 

&ivc^>- Ki^i^t— ry (^-r yt^/yxt 

£ c <I^^>^^>XH(i5-6 OnH^JK^H 
£Ll^ J£^R2iir?yhn-;l/m^VC2^H i gh 

Lfz. rniK3\±ay ho— ;^ilVC 3£*H i g 

c ^Wfe0"JT1i 1 0 0 2 k Q £^JB t 
/i 5 C8. C10l^ybn-;HI^DC 

bco^t^^T^^o i^nybn-/HlVC 
2^H i ghc^dliP I N^-f^"— FD4(Cii^^ 1 7 



J^±tdJ; , 9ayhn-;^^VC2^H i ghcomz 
>K ^4 «f H D 4 hfE^L 8«H^y 

^m^j>t°-y>xt>mm3:t%:&. btz&~> 

X, 3yhn-;HIVC2^H i gh^(:(i^7° 
i P-DCSfi^fDCS Rx^iW 
Tl^-^D i p—W-CDMAji^fl^W-CDMA 

D C S^m^D C S T xH^^TIifi WjMjE t 
^<&<g». — 3u 3yfn-;^VC2Row^) 

mzi$m3 cr>yj >j— hd 3 h o f f > & 0 *w rw? 

-*fD i p-DC Sj*fI^DC S TxFs^ffl^Wf 
-WMi^C;^ t.tz%AWA ^-FD4iOFFt 
£>%><?)X¥ -i y°]/?VD i p-DCSgf|JgfDCS 
Rxfcj;t;^7l/^tD i p - W CDM Ail^flS 

[003 1 ] £tz^ 3yhD-;^VC3^H i gh 

«£>r >y 9 w*c 1 0 

i o izm&c 1 0 co§»fil^l^-t^ . ztilz 

i D 3 y h n-;«f VC 3 ^'H i g h OlitCIt m 

6 <^-f >f- H D 6 fc fiiiaft»L 1 0 COmWt&rfT'? > 
H^ksSfO, A/4«tg»"C*>Sfej*IS»L 1 0<7) 

nyhP-^JSfVC 3^'H i ghcoNf^iW-CDM 

0^>f ^KD6tO F FT*& -SCO-CD C S^ft^D 

c s r x rao^-ctamwiiis l ^-r < ^ & . jtti 

nyh a— ;U^?V C 3^'Lo wcoi^Ciilg 5 <7)r-f 

-KDBiOFF^D, DCS^fl^DCS Rx 

^w- c d m Amcr>m%xnm^t>mi& t^< . 

J2Ui<503ffjEKt;«t»5. 3yhn-;«fVC2^High 

CO^FttiDCSjifiSg^DCS Tx\ 3yhn-/l/ 
^VC2, VC3^mLow. High«; 
(iDCS^ft^DCS Rx\ nyhn-;«fV 
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CLAIMS 



[Claim(s) ] 

[Claim l] Amplifier with a switch characterized by having amplifier, the 
choke inductor by which the end was connected to the power supply 
terminal of this amplifier, and the other end was connected to the power 
source, and the switch on which the power supply terminal was connected 
to this end of this choke inductor, and combining the power supply 
terminal of this amplifier, and the power supply terminal of this switch 



in direct current. 

[Claim 2] Amplifier with a switch according to claim 1 with which the 
power supply terminal of said amplifier and the power supply terminal of 
said switch are combined in direct current through the matching circuit. 
[Claim 3] Said matching circuit is amplifier with a switch according to 
claim 2 which has the inductor prepared between the power supply 
terminal of said amplifier, and the power supply terminal of said switch, 
the capacitor formed between the power supply terminal of this amplifier, 
and the ground, and the capacitor formed between the power supply 
terminal of this switch, and the ground. 

[Claim 4] Said switch is amplifier with a switch according to claim 3 
which has a transmitt ing-side slew switch and a receiving-side slew 
switch. 

[Claim 5] Said switch is amplifier with a switch according to claim 4 
which has further a transmitting-side shunt switch and a receiving-side 
shunt switch. 

[Claim 6] Said transmitting-side slew switch, said receiving-side slew 
switch, said transmitting-side shunt switch, and said receiving-side 
shunt switch are amplifier with a switch according to claim 5 which is a 
single gate field-effect transistor. 

[Claim 7] Said transmitting-side slew switch, said receiving-side slew 
switch, said transmitting-side shunt switch, and said receiving-side 
shunt switch are amplifier with a switch according to claim 5 which is a 
dual gate field-effect transistor or a single gate field-effect 
transistor. 

[Claim 8] Said transmitting-side slew switch and said receiving-side 
slew switch are amplifier with a switch according to claim 4 which is a 
PIN diode. 



[Translation done. ] 
* NOTICES * 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the power 
amplification with a switch used for a wireless device, and relates to 
the amplifier with a switch in which especially single supply operation 
is possible. 
[0002] 

[Description of the Prior Art] In order to realize further 
miniaturization and low-pricing of a field radio machine in recent years, 
reexamination of the device used for a set is achieved. Researches 
various now as a way method of approach with the effective single supply 
operation of a device are made especially. "Single supply operation" 
means making it operate by supplying only forward electrical potential 
differences (+3. 0V etc. ) as opposed to a ground here. Therefore, the 
actuation using a forward electrical potential difference and a negative 
electrical potential difference is not called single supply operation to 
a ground. 

[0003] Usually, since the GaAs field-effect transistor (GaAs MESFET) of 
a depletion type is used for power amplification and an antenna switch 
among the devices currently used for the set of a field radio machine, 
negative gate bias voltage is required in addition to forward supply 
voltage. Single-supply-operation power amplification and a single- 
supply-operation switch cannot need negative gate bias voltage, but can 
be operated only on a forward electrical potential difference. 
Consequently, conventionally, the required negative electrical- 
potential-difference generating circuit becomes unnecessary, and 
miniaturization and low-pricing of a set can be realized. 
[0004] Drawing 6 is the block diagram of the radio-frequency head of a 
common field radio machine. In drawing 6 , 100 is an antenna switch and 
101, 102, and 103 are the antenna terminals, transmitting terminals, and 
receiving terminals of the antenna switch 100, respectively. Moreover, 
for a sending-signal input terminal and 206, as for an antenna and 211, 
power amplification and 210 are [ 204 / low noise amplifier and 212 ] 
input-signal output terminals. In the field radio machine which shares 
one antenna by transmission and reception, the antenna switch which 
changes the signal path at the time of - reception at the time of 
transmission is indispensable. Since properties, such as low loss and a 
low power, are required of this antenna switch, the 1 input 2 output 
switch (it is called an "SPDT switch" the following called a 1 pole 2 ** 



switch and Single Pole Double Throw Switch) using GaAs MESFET is used 
abundantly. 

[0005] After explaining hereafter circuit actuation of the SPDT switch 
which is not single supply operation, the technique of constituting a 
single-supply-operation SPDT switch using this is described. 
[0006] Drawing 7 is the circuit diagram of the SPDT switch which is not 
the single supply operation by the conventional technique which used 
GaAs MESFET. In drawing 7 101 a transmitting terminal and 103 for an 
antenna terminal and 102 A receiving terminal, A ground (GND) terminal, 
and 105 and 106 104 A control terminal, Transmitting-side through [ 121 
turns on and off between the antenna terminal 101 and the transmitting 
terminals 102 / FET ] The transmitting-side shunt FET with which 122 
turns on and off between the transmitting terminal 102 and the GND 
terminals 104 Receiving-side through [ 123 turns on and off between the 
antenna terminal 101 and the receiving terminals 103 / FET ] The 
receiving-side shunt FET with which 124 turns on and off between the 
receiving terminal 103 and the GND terminals 104 The connection terminal 
of FET121 and FET123 and 112 111 The connection terminal of FET121 and 
FET122, As for the connection terminal of FET122 and FET124, and 131-134, 
for 113, the gate bias resistance of FET, and 141-143 are [ the 
connection terminal of FET123 and FET124 and 114 ] direct-current cut 
capacitors. Moreover, direct current voltage which impresses the direct- 
current potential of the connection terminals 111-114 to VI 1 1— VI 14, and 
the control terminals 105 and 106, respectively is set to V105 and V106, 
respectively. The gate bias resistance 131-134 is several k-ohm 
resistance, and it is arranged in order to prevent the leakage current 
to the gate of FET 121-124. The direct-current cut capacitors 141-143 
are about lOOpF capacitors for separating the antenna terminal 101, the 
transmitting terminal 102 and the receiving terminal 103, and each FET 
in direct current. 

[0007] Now, the potential of VI 1 1— VI 14 is considered. Since it connects 
with GND, VI 14 is 0V. The gate leakage current of each FET is about 0, 
and since the path for which a direct current flows with the direct- 
current cut capacitors 141-143 is severed, a direct current does not 
flow in the closed circuit of the connection terminals 111-114. 
Therefore, it is VI 1 1=V1 1 2=V1 13=V1 14=0V, and all the direct-current 
potentials of the source of FET121-FET124 are 0V. 

[0008] Turning on and off of an SPDT switch is performed by changing the 
applied voltage to the gate of each FET. Drawing 8 is drawing showing 
the electrical potential difference and current notation between the 
terminals of FET of a simple substance. The threshold of FET is set to 



Vth and the electrical potential difference between the drain sources 
and between the gate sources is set to Vds and Vgs, respectively. 
Usually, FET [ as / whose Vth called a depletion type FET is negative ] 
is used for an SPDT switch. Drawing 9 is drawing showing the Vgs-Ids 
property of a depletion type FET. In order to make this FET turn on or 
turn off, being referred to as Vgg>=2xVth is [ that what is necessary is 
just to impress the electrical potential difference of Vgs=0V or Vgs=Vgg 
(value negative in Vgg) to the gate ] common. Drawing 10 R> 0 is drawing 
showing Vgs=0V and the Vds-Ids property in Vgs=Vgg. Drawing 11 is the 
equal circuit of FET in Vgs=0V. In the case of Vgs=0V, FET is equivalent 
to several ohms resistance, and can be expressed as a switch of an ON 
state. Drawing 12 is the equal circuit of FET in Vgs=Vgg. In Vgs=Vgg, 
FET is equivalent to several M omega resistance, and can be expressed as 
a switch of an OFF state. 

[0009] Actuation of the SPDT switch shown in drawing 7 using these is 
considered. First, the time of transmission is considered, (a) of 
drawing 13 and (b) are the equal circuit of drawing 7 when impressing 
V105=0V and V106=Vgg to a control terminal, and the equal circuit which 
simplified the circuit further, respectively. Since an ON state, 
receiving-side through [ FET / 123 ], and the transmitting-side shunt 
FET 122 will be [ transmitting-side through / FET / 121 / and the 
receiving-side shunt FET 124 ] in an OFF state as shown in (a) of 
drawing 13 , as shown in (b) of drawing 13 R> 3, the antenna terminal 
101 and the transmitting terminal 102 are connected after all. 
[0010] Next, the time of reception is considered, (a) of drawing 14 and 
(b) are the equal circuit of drawing 7 when impressing V105=Vgg and 
V106=0V to a control terminal, and the equal circuit which simplified 
the circuit further, respectively. Since an OFF state, receiving-side 
through [ FET / 123 ], and the transmitting-side shunt FET 122 will be 
[ transmitting-side through / FET / 121 / and the receiving-side shunt 
FET 124 ] in an ON state as shown in (a) of drawing 14 , as shown in 
drawing 14 R> 4 (b), the antenna terminal 101 and the receiving terminal 
103 are connected after all. The transmitting-side shunt FET 122 and the 
receiving-side shunt FET 124 have played the role which connects the 
terminal by the side of OFF to GND, respectively, and raises isolation 
here. 

[0011] Next, the technique of constituting a single-supply-operation 
SPDT switch using this SPDT switch is considered. Drawing 15 is the 
circuit diagram of the single-supply-operation SPDT switch by the Prior 
art. In the circuit of drawing 7 , the GND terminal 104 was directly 
connected to GND. In the circuit of drawing 15 , the GND terminal 104 is 



connected to GND through the direct-current cut capacitor 144. Moreover, 
single supply operation is realizable by impressing forward supply 
voltage to the connection terminal 111 through the choke inductor 151 
which is a power-source bias circuit. In drawing 15 , as for a power 
supply terminal and 144, 107 is [ a direct-current cut capacitor and 
151 ] choke inductors, and other components are the same as that of the 
SPDT switch shown in drawing 7 . An electrical potential difference V107 
expresses the electrical potential difference impressed to a power 
supply terminal 107. The choke inductor 151 is an inductor with an 
impedance which becomes almost open to an operating frequency, and 
supplies supply voltage V107 to the connection terminal 111. The direct- 
current cut capacitor 144 is an about lOOpF capacitor, and it is 
arranged in order to separate the GND terminal 104 and GND in direct 
current. 

[0012] In drawing 15 , since the GND terminal 104 is also separated from 
GND in direct current, it is set to V111=V112=V113=V114=V107. Here, by 
impressing |Vgg| (forward value) to V107, the source potential of all 
FET of drawing 15 is set as |Vgg| (forward value), and can realize 
single supply operation. That is, as V107=3V, then V105 and V106, when 
the SPDT switch shown in drawing 7 is a switch which needs the negative 
electrical potential difference of 0V or -3V, respectively as V105 and 
V106, the circuitry shown in drawing 15 can realize the SPDT switch with 
which 3V or 0V are supplied. That is, it is not necessary to establish a 
negative power source that what is necessary is to supply only a forward 
power source. 
[0013] 

[Problem(s) to be Solved by the Invention] In order to realize single 
supply operation as mentioned above, the choke inductor 151 which is the 
direct-current cut capacitor 144 and power-source bias circuit which 
separate the GND terminal 104 from GND in direct current is needed. In 
case this designs IC which especially unified power amplification and an 
SPDT switch, it becomes the cause of increasing a chip area and, thereby, 
causes the rise of cost. 

[0014] The place which it is made in order that this invention may solve 
the above-mentioned technical problem, and is made into the purpose is 
to offer the amplifier with a switch in which the single supply 
operation using the components of smaller mark is possible. 
[0015] 

[Means for Solving the Problem] The amplifier with a switch by this 
invention has the choke inductor by which the end was connected with 
amplifier at the power supply terminal of this amplifier, and the other 



end was connected to the power source, and the switch on which the power 
supply terminal was connected to this end of this choke inductor, and is 
characterized by combining the power supply terminal of this amplifier, 
and the power supply terminal of this switch in direct current, and the 
above-mentioned purpose is attained by that. 

[0016] With a certain operation gestalt, the power supply terminal of 
said amplifier and the power supply terminal of said switch are combined 
in direct current through the matching circuit. 

[0017] With a certain operation gestalt, said matching circuit has the 
inductor prepared between the power supply terminal of said amplifier, 
and the power supply terminal of said switch, the capacitor formed 
between the power supply terminal of this amplifier, and the ground, and 
the capacitor formed between the power supply terminal of this switch, 
and the ground. 

[0018] With a certain operation gestalt, said switch has a transmitting- 
side slew switch and a receiving-side slew switch. 
[0019] With a certain operation gestalt, said switch has further a 
transmitting-side shunt switch and a receiving-side shunt switch. 
[0020] With a certain operation gestalt, said transmitting-side slew 
switch, said receiving-side slew switch, said transmitting-side shunt 
switch, and said receiving-side shunt switch are single gate field- 
effect transistors. 

[0021] With a certain operation gestalt, said transmitting-side slew 
switch, said receiving-side slew switch, said transmitting-side shunt 
switch, and said receiving-side shunt switch are a dual gate field- 
effect transistor or a single gate field-effect transistor. 
[0022] With a certain operation gestalt, said transmitting-side slew 
switch and said receiving-side slew switch are PIN diodes. 
[0023] 

[Embodiment of the Invention] Hereafter, the operation gestalt of this 
invention is explained with reference to a drawing. The component to 
which the same reference mark was given corresponds mutually. 
[0024] In this specification, the power amplification which amplifies 
high-frequency power, and the antenna switch into which the connection 
relation of this power amplification and antenna is changed according to 
the condition of transmission and reception are included with ''amplifier 
with a switch. " Moreover, in this specification, since it is easy, a 
"switch" and power amplification may only be called "amplifier" for an 
antenna switch. 

[0025] Before explaining the operation gestalt of the amplifier with a 
switch by this invention first, the circuit of the power amplification 



used with this operation gestalt is explained. Drawing 16 is the circuit 
diagram of a power amplification part among the amplifier with a switch 
of this invention. In this operation gestalt, although it considered as 
the power amplification of an one-step field-effect transistor (FET) 
configuration since it was easy, it is not restricted to this. For 
example, you may be the power amplification which has two or more steps, 
and components other than FET may be used as an amplifier. 
[0026] 301 — FET, and 302 and 350 — respectively — for gate bias 
resistance and 310, as for an output terminal and 312, an input terminal 
and 311 are [ an input matching circuit and an output matching circuit, 
and 304 / a choke inductor and 305 / a power supply terminal and 313 ] 
gate bias terminals. Moreover, the electrical potential difference which 
impresses the electrical potential difference impressed to a power 
supply terminal 312 to V312 and the gate bias terminal 313 is set to 
V313. When a predetermined impedance is connected to an input terminal 
310 and an output terminal 311, respectively, the input matching circuit 
302 and the output matching circuit 350 are designed so that a desired 
property may be realized. The choke inductor 304 has the impedance which 
becomes almost open to an operating frequency. Supply voltage V312 is 
supplied to FET301 through the choke inductor 304. The gate bias 
resistance 305 is arranged in order to reduce the leakage current from 
FET301 to the gate bias terminal 313. 

[0027] In addition, when connecting at the time of reception, i. e. , the 
antenna terminal 101 and the receiving terminal 103 of drawing 6 , in 
order to make it the output of power amplification not revealed to LNA, 
it is common to make power amplification off. If it is FET [ as / whose 
FET301 is Vth>=0V ], i.e., enhancement type FET, it is realizable by 
being referred to as electrical-potential-difference V313=0V of a gate 
bias terminal to cut off the current which flows to FET301. 
[0028] Drawing 17 is the circuit diagram which used Depression FET as 
FET301 in the circuit of drawing 16 . If it is FET [ as / whose FET is 
Vth<=0V ], i.e., a depletion type FET, since a current will flow to 
FET301 also considering the gate bias voltage V313 as 0V, power 
amplification does not become off. In this case, if it is made circuitry 
as shows power amplification to drawing 17 , the drain current which 
flows to FET301 with a switch 306 can be intercepted, namely, in drawing 
17 , a switch 306 is closed at the time of transmission (turning on), 
and is opened at the time of reception (it turns off) — it operates 
like. 

[0029] Drawing 18 is the circuit diagram showing other examples which 
used Depression FET as FET301 in the circuit of drawing 16 . In the 



circuit of drawing 18 , although it differs from the case where the 
location where a switch 306 is inserted is drawing 17 , the drain 
current of FET301 can be intercepted by the same actuation as drawing 17 
at the time of reception. 

[0030] (1st operation gestalt) Drawing 1 is the circuit diagram of the 
1st operation gestalt of the amplifier with a switch by this invention. 
Drawing 19 is the circuit diagram of the amplifier with a switch by the 
conventional technique. In the amplifier with a switch by the 
conventional technique of drawing 19 , the output terminal 311 of the 
power amplification of drawing 16 and the transmitting terminal 102 of 
the single-supply-operation SPDT switch of drawing 1515 are connected. 
Therefore, in the amplifier with a switch by the conventional technique, 
the pass from a power supply terminal 312 to a terminal 112 contains a 
capacitor 142. 

[0031] The amplifier with a switch by this invention of ******** drawing 
1 is equipped with the output matching circuit 350 which passes a dc 
component. This output matching circuit 350 carries out ******** which 
sends the supply voltage V312 supplied in the power supply terminal 312 
of the amplifier section 30 to the terminal 112 of reception and the 
switch section 10 through the choke inductor 304. The output matching 
circuit 350 is realizable with pi mold matching circuit which has an 
inductor 352 and capacitors 354 and 356. The output matching circuit 350 
does not have a capacitor component between the choke inductor 304 and a 
terminal 112, but has an inductor component. Thereby, from a power 
supply terminal 312, direct current voltage can let the choke inductor 
304, an inductor 352, and a terminal 112 pass, and can carry out bias of 
the switch section 10. In other words, pass called the power supply 
terminal 312-choke inductor 304-output matching circuit 350-terminal 112 
can let direct current voltage pass. A "direct-current" electrical 
potential difference is an electrical potential difference which has a 
sufficiently low frequency in extent which can be used as a power source 
of the switch section 10 and the amplifier section 30 here, and a 
frequency also contains the electrical potential difference (the so- 
called perfect direct current) of zero. 

[0032] The inductor 352 of the output matching circuit 350 is formed in 
the serial to the pass along which the direct current voltage for these 
bias passes. Therefore, the small thing of a resisted part contained in 
an inductor 352 is desirable. This is because the voltage drop by 
resisted part of an inductor 352 makes low the effectiveness of bias 
supply and the effectiveness of the output of the amplifier section 30 
to the switch section 10. As long as the output matching circuit 350 is 



a circuit which lets a dc component pass between the amplifier section 
30 and the switch section 10, it may not be restricted to one step of 
above-mentioned pi mold matching circuit, may be a multistage matching 
circuit, and may be a matching circuit of other types. The output 
matching circuit 350 also carries out ******** which increases the power 
emitted from an antenna by adjusting the output impedance of the 
amplifier section 30, and the impedance connected to the antenna 
terminal 101. 

[0033] In drawing 1 , although the common power supply terminal 312 is 
formed in the switch section 10 and the amplifier section 30 to the 
output matching circuit 350 at the FET301 side, it is not restricted to 
this. For example, by preparing a power supply terminal in a terminal 
112, direct current voltage may be supplied with above-mentioned 
explanation in hard flow, i. e. , the direction which goes to the 
amplifier section 30 through the output matching circuit 350 from the 
switch section 10. According to this configuration, an inductor 352 can 
substitute the choke inductor 304 and components mark can be reduced 
further. Moreover, a power supply terminal may be prepared in other 
terminals 111 and 113, for example, terminals etc., in this case. 
[0034] In order to share the power-source bias circuit of power 
amplification 30, and the power-source bias circuit of the SPDT switch 
10, the output matching circuit 350 of the last stage of power 
amplification 30 is a circuit where a direct current flows. Moreover, it 
is set up almost equally by the supply voltage of power amplification 30, 
and the supply voltage of the single-supply-operation SPDT switch 10. 
[0035] In the following operation gestalten, the electrical potential 
difference impressed to the control terminal 105-106 was set to 0V or 3V 
at FET of an SPDT switch using the depletion type FET of Vth=-1. 5V, and 
supply voltage of a single-supply-operation SPDT switch and power 
amplification was set to 3V so that above-mentioned conditions might be 
satisfied. At the time of reception, power amplification should be made 
off as V313=0V at FET301 using enhancement type FET, and the frequency 
performed simulation as 1. 9GHz. 

[0036] The simulation result of the RF property of the amplifier with a 
switch of this invention and the amplifier with a switch by the 
conventional technique is shown in Table 1. The isolation from the 
output of the power amplification in the antenna terminal 101, the 
insertion loss from the antenna terminal 101 to the receiving terminal 
103, and the transmitting terminal 102 to the receiving terminal 103 at 
the time of transmission was shown in the table. 
[0037] 
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[0038] As for the RF property of this invention, it turns out that the 
result equivalent to the former is obtained also in which property, and 
the single-supply-operation SPDT switch and power amplification of this 
invention are operating normally. In addition, when a depletion type FET 
was used for FET301, it already described power amplification to be [ of 
drawing 17 or drawing 18 ] a configuration, then that it is satisfactory. 
[0039] Since there is no this invention of the choke inductor 151 and 
142 direct-current cut capacitor as compared with the former, components 
mark are reducible, but in case this designs IC which unified a single- 
supply-operation SPDT switch and power amplification, it is divided in 
chip area reduction and is effective, a case with a frequency of about 
2GHz — as the choke inductor 151 — a minimum of — as about 20 nH(s) 
and a capacitor 142 — a minimum of — the value of about 30pF is 
required. When these components are accumulated on IC, the almost same 
area as one FET used for an SPDT switch is required for the area of each 
component. That is, this invention can reduce chip areas, without 
degrading a high frequency property. 

[0040] (2nd operation gestalt) Drawing 2 is the circuit diagram of the 
2nd operation gestalt of the amplifier with a switch by this invention. 
In this operation gestalt, in order to raise ldB gain-compression point 
by the side of a transmitting terminal (PldB), dual gate FET is used as 
receiving-side through [ FET ] and a transmitting-side shunt FET. In 
drawing 2 , 123D is receiving-side dual gate through [ FET ], 1321 and 
1322 are gate bias resistance connected to the transmitting-side dual 
gate shunt FET, 122D is the transmitting-side dual gate shunt FET, and 
the other component is [ 1331 and 1332 are gate bias resistance 
connected to receiving-side dual gate through / FET /, and ] the same as 
that of drawing 1 . 

[0041] The simulation result of the RF property of the amplifier with a 
switch of this invention and the amplifier with a switch by the 
conventional technique is shown in Table 2. The point of having the 
capacitor connected to the serial in the output matching circuit 350 
differs from the point that a power source is supplied from a separate 
terminal at the amplifier section and the switch section here, among the 
circuits which show the circuit of the amplifier with a switch by the 



conventional technique to drawing 2 . The isolation from the output of 
the power amplification in the antenna terminal 101, the insertion loss 
from the antenna terminal 101 to the receiving terminal 103, and the 
transmitting terminal 102 to the receiving terminal 103 at the time of 
transmission was shown in the table. 
[0042] 
[Table 2] 
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[0043] The result equivalent to the former is obtained also in which 
property, and the RF property of this invention is the single supply 
operation of this invention. SPDT It turns out that a switch and power 
amplification are operating normally. Moreover, single supply operation 
SPDT The reduction effectiveness of the chip area in IC which unified a 
switch and power amplification is as the 1st operation gestalt having 
described. 

[0044] (3rd operation gestalt) Drawing 3 is the circuit diagram of the 
3rd operation gestalt of the amplifier with a switch by this invention. 
This operation gestalt is used when the isolation from the transmitting 
terminal 102 to the receiving terminal 103 may be low. The transmitting- 
side shunt FET 122 of the 1st operation gestalt and the receiving-side 
shunt FET 124 are not used for this operation gestalt. 
[0045] The simulation result of the RF property of the amplifier with a 
switch of this invention and the amplifier with a switch by the 
conventional technique is shown in Table 3. The point of having the 
capacitor connected to the serial in the output matching circuit 350 
differs from the point that a power source is supplied from a separate 
terminal at the amplifier section and the switch section here, among the 
circuits which show the circuit of the amplifier with a switch by the 
conventional technique to drawing 3 . The isolation from the output of 
the power amplification in the antenna terminal 101, the insertion loss 
from the antenna terminal 101 to the receiving terminal 103, and the 
transmitting terminal 102 to the receiving terminal 103 at the time of 
transmission was shown. 
[0046] 
[Table 3] 
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[0047] The result equivalent to the former is obtained also in which 
property, and the RF property of this invention is the single supply 
operation of this invention. SPDT It turns out that a switch and power 
amplification are operating normally. However, as compared with the 1st 
operation gestalt, the isolation from the transmitting terminal 102 to 
the receiving terminal 103 is falling [ this invention and the 
conventional example ] by about 25dB. Moreover, single supply operation 
SPDT The reduction effectiveness of the chip area in IC which unified a 
switch and power amplification is as the 1st operation gestalt having 
described. 

[0048] (4th operation gestalt) Drawing 4 is the circuit diagram of the 
4th operation gestalt of the amplifier with a switch by this invention, 
this operation gestalt improves PldB by the side of a transmitting 
terminal — making — in addition — and it is used when the isolation 
from the transmitting terminal 102 to the receiving terminal 103 may be 
low. Transmitting-side shunt FET122D of drawing 2 and the receiving-side 
shunt FET 124 are not used for this operation gestalt. 
[0049] The simulation result of the RF property of the amplifier with a 
switch of this invention and the amplifier with a switch by the 
conventional technique is shown in Table 4. The point of having the 
capacitor connected to the serial in the output matching circuit 350 
differs from the point that a power source is supplied from a separate 
terminal at the amplifier section and the switch section here, among the 
circuits which show the circuit of the amplifier with a switch by the 
conventional technique to drawing 4 . The isolation from the output of 
the power amplification in the antenna terminal 101, the insertion loss 
from the antenna terminal 101 to the receiving terminal 103, and the 
transmitting terminal 102 to the receiving terminal 103 at the time of 
transmission was shown in the table. 
[0050] 
[Table 4] 
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[0051] The result equivalent to the former is obtained also in which 
property, and the RF property of this invention is the single supply 
operation of this invention. SPDT It turns out that a switch and power 
amplification are operating normally. However, as compared with the 2nd 
operation gestalt, the isolation from the transmitting terminal 102 to 
the receiving terminal 103 is falling [ this invention and the 
conventional example ] by about 25dB. Moreover, single supply operation 
SPDT The reduction effectiveness of the chip area in IC which unified a 
switch and power amplification is as the 1st operation gestalt having 
described. 

[0052] (5th operation gestalt) Drawing 5 is the circuit diagram of the 
5th operation gestalt of the amplifier with a switch by this invention. 
A PIN diode is used for this operation gestalt instead of FET as a 
transmitting-side slew switch and a receiving-side slew switch. As for a 
direct-current cut capacitor, and 135 and 136, for 161 and 162, in 
drawing 5 , a PIN diode, and 145 and 146 are [ bias resistance and 152 ] 
choke inductors. As for 145 and 146, in drawing 5 , an about lOOpF 
capacitor, and 135 and 136 are resistance of an about [ lkohm ]. The 
change of the switch in this case is performed by setting the electrical 
potential differences V105 and V106 of the control terminals 105 and 106 
to 3V or 2V. In the case of V105=2V and V106=3V, a transmitting side 
will be in an ON state and, in the case of V105=3V and V106=2V, a 
receiving side will be in an ON state. 

[0053] When a PIN diode is used, it is single supply operation. SPDT 
Although the choke inductor 152 of a switch is required, it is not 
necessary to use the direct-current cut capacitor 142 and the choke 
inductor 151 like other operation gestalten. Therefore, single supply 
operation The reduction effectiveness of the chip area at the time of 
designing IC which unified an SPDT switch and power amplification is 
almost the same as the 1st operation gestalt. 
[0054] above-mentioned the 1- in the 5th operation gestalt, for 
convenience, although the output matching circuit 350 was the circuit 
diagram included in the amplifier section 30, it is not restricted to 
this. That is, the amplifier with a switch constituted so that the input 
matching circuit equivalent to the output matching circuit 350 might be 
included in the switch section 10 is also contained in this invention. 
[0055] 

[Effect of the Invention] According to the amplifier with a switch by 
this invention, the required direct-current cut capacitor and choke 
inductors can be reduced conventionally, and the power amplification 



with a single-supply-operation SPDT switch which has a property- 
equivalent to the former by smaller components mark can be offered. 
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DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 
[Drawing l] It is the circuit diagram of the 1st 
the amplifier with a switch by this invention. 
[Drawing 2] It is the circuit diagram of the 2nd 
the amplifier with a switch by this invention. 
[Drawing 3] It is the circuit diagram of the 3rd 
the amplifier with a switch by this invention. 
[Drawing 4] It is the circuit diagram of the 4th 
the amplifier with a switch by this invention. 
[Drawing 5] It is the circuit diagram of the 5th 
the amplifier with a switch by this invention. 
[Drawing 6] It is the block diagram of the radio 
common field radio machine. 
[Drawing 7] It is the circuit diagram of the SPDT switch which is not 
the single supply operation by the conventional technique using GaAs 
MESFET. 

[Drawing 8] It is drawing showing the electrical potential difference 
and current notation between the terminals of FET of a simple substance. 
[Drawing 9] It is drawing showing the Vgs-Ids property of a depletion 
type FET. 

[Drawing 10] It is drawing showing Vgs=0V and the Vds-Ids property in 
Vgs=Vgg. 

[Drawing 11] It is the equal circuit of FET in Vgs=0V. 
[Drawing 12] It is the equal circuit of FET in Vgs=Vgg. 



operation gestalt of 
operation gestalt of 
operation gestalt of 
operation gestalt of 
operation gestalt of 
-frequency head of a 



[Drawing 13] (a) And (b) is the equal circuit of drawing 7 when 
impressing V105=0V and V106=Vgg to a control terminal, and the equal 
circuit which simplified the circuit further, respectively. 
[Drawing 14] (a) And (b) is the equal circuit of drawing 7 when 
impressing V105=Vgg and V106=0V to a control terminal, and the equal 
circuit which simplified the circuit further, respectively. 
[Drawing 15] It is the circuit diagram of the single-supply-operation 
SPDT switch by the Prior art. 

[Drawing 16] It is the circuit diagram of a power amplification part 
among the amplifier with a switch of this invention. 

[Drawing 17] It is the circuit diagram using Depression FET as FET301 in 
the circuit of drawing 16 . 

[Drawing 18] It is the circuit diagram showing other examples using 

Depression FET as FET301 in the circuit of drawing 16 . 

[Drawing 19] It is the circuit diagram of the amplifier with a switch by 

the conventional technique. 

[Description of Notations] 

101 Antenna Terminal 

103 Receiving Terminal 

104 GND Terminal 

105 106 Control terminal 

121 Transmitting-Side through [ FET ] 

122 Transmitting-Side Shunt FET 

123 Receiving-Side through [ FET ] 

124 Receiving-Side Shunt FET 

111 Connection Terminal of FET121 and FET123 

112 Connection Terminal of FET121 and FET122 

113 Connection Terminal of FET123 and FET124 

114 Connection Terminal of FET122 and FET124 
131-134 Gate bias resistance of FET 

141 143 Direct-current cut capacitor 

301 FET 

302 Input Matching Circuit 

304 Choke Inductor 

305 Gate Bias Resistance 
310 Input Terminal 

312 Power Supply Terminal 
350 Output Matching Circuit 
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(57) Abstract: 



PROBLEM TO BE SOLVED: To obtain a composite high frequency component 
that requires no matching circuit and is made small in size and to 
obtain a mobile communication unit using it. 

SOLUTION: The composite high frequency component 10 comprises a diplexer 
2, lst~3rd high frequency switches 3-5, and 1st and 2nd filters 6, 7. 
Then the diplexer 2 comprises 1st inductors LI 1, L12 and 1st capacitors 
C11-C15. Furthermore, the lst~3rd high frequency switches 3-5 comprise 
1st and 2nd diodes Dl, D2, 2nd inductors L21-L23, and 2nd capacitors 



C21-C23. Moreover, the 1st and 2nd filters 6, 7 comprise a 3rd inductor 
L31 and 3rd capacitors C31, C32. 
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CLAIMS 



[Claim(s) ] 

[Claim l] They are the compound RF components which constitute the front 
end section corresponding to the 1st and 2nd communication system 
equipped with the frequency which approached, and these 1st and 2nd 
communication system and the 3rd communication system with which 
frequencies differ. The diplexer which combines said the 1st thru/or 



sending signal from the 3rd communication system in the case of 
transmission, and distributes an input signal to said the 1st thru/or 
3rd communication system in the case of reception, The 1st high 
frequency switch divided into the transmitting section of said 1st and 
2nd communication system, and the receive section of said 1st and 2nd 
communication system, The 2nd high frequency switch divided into the 
receive section of said 1st communication system, and the receive 
section of said 2nd communication system, The 3rd high frequency switch 
divided into said the 3rd transmitting section and receive section of 
communication system, The 1st filter which passes the transceiver signal 
of said 1st and 2nd communication system, The compound RF components 
characterized by uniting with the ceramic multilayer substrate which 
comes to carry out the laminating of two or more sheet layers which 
consist of the 2nd filter which passes the transceiver signal of said 
3rd communication system, and consist of ceramics. 

[Claim 2] The compound radio-frequency head article according to claim 1 
with which at least one of said the 1st and 2nd filters is characterized 
by being arranged at said transmitting section side of the latter part 
of said high frequency switch. 

[Claim 3] Said diplexer consists of the 1st inductance component and the 
1st capacitance component. Said 1st thru/or 3rd high frequency switch 
The 1st and 2nd switching elements, While it consists of the 2nd 
inductance component and the 2nd capacitance component and said 1st and 
2nd filters consist of the 3rd inductance component and the 3rd 
capacitance component Said the 1st thru/or 3rd inductance component, 
said 1st [ the ], or the 3rd capacitance component, And claims 1 
characterized by connecting said 1st and 2nd switching elements by the 
connecting means which is built in or carried in said ceramic multilayer 
substrate, and is formed in the interior of said ceramic multilayer 
substrate or compound RF components according to claim 2. 
[Claim 4] The mobile communication device characterized by using a 
compound RF component according to claim 1 to 3. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the mobile 
communication device using compound RF components and it available to 
three different communication system especially about the mobile 
communication device which used compound RF components and it. 
[0002] 

[Description of the Prior Art] The triple band cellular-phone machine 
which can operate is proposed by DCS (Digital Cellular System) and PCS 
(Personal Communication Services) which used it as current and a mobile 
communication device, two or more frequency bands, for example, 1. 8GHz 
band, and GSM (Global System for Mobile communications) which used the 
900MHz band. 

[0003] Drawing 5 is the block diagram showing the front end section of a 
common triple band cellular-phone machine, and shows an example at the 
time of being referred to as GSM of a 900MHz band at the 3rd 
communication system with which DCS and PCS differ from them and the 
frequency of a 1. 8GHz band to the 1st and 2nd communication system 
equipped with the frequency which approached. 

[0004] The front end section of a triple band cellular-phone machine is 
equipped with an antenna 1, a diplexer 2, the 1st or the 3rd high 
frequency switch 3~5, and the 1st and 2nd filters 6 and 7. A diplexer 2 
combines the sending signal of DCS, PCS, or GSM in the case of 
transmission, and bears the duty which distributes an input signal to 
DCS, PCS, or GSM in the case of reception. The 1st high frequency switch 
3 switches the transmitting section [ of DCS and PCS ], and receive 
section side of DCS and PCS, the 2nd high frequency switch 4 switches 
the receive section Rxp side of PCS the receive section Rxd side of DCS, 
and the 3rd high frequency switch 5 bears the duty which switches a 
transmitting section [ of GSM ] Txg, and receive section Rxg side. The 
1st filter 6 passes DCS and the transceiver signal of PCS, attenuates a 
secondary higher harmonic and the 3rd higher harmonic, and the 2nd 
filter 7 passes the transceiver signal of GSM, and it bears the duty 
which attenuates the 3rd higher harmonic. 

[0005] Here, the case of DCS is first explained about actuation of a 



triple band cellular-phone machine. In the case of transmission, the 
sending signal which turned ON PCS and the common transmitting section 
Txdp with the 1st high frequency switch 3, and passed delivery and the 
1st filter 6 for the sending signal from the transmitting section Txdp 
in the 1st filter 6 is multiplexed by the diplexer 2, and it transmits 
from an antenna 1. In the case of reception, the input signal which 
received from the antenna 1 is separated spectrally by the diplexer 2. 
The input signal from an antenna 1 in the 1st filter 6 by the side of 
DCS and PCS Delivery, The input signal which turned the input signal 
which turned ON the receive section side with the 1st high frequency 
switch 3, and passed the 1st filter 6 the 2nd high frequency switch 4, 
turned ON the receive section Rxd of DCS with delivery and the 2nd high 
frequency switch 4, and passed the 2nd high frequency switch 4 is sent 
to the receive section Rxd of DCS. In addition, also when using PCS, it 
is transmitted and received in the same actuation. 

[0006] Then, the case of GSM is explained. In the case of transmission, 
the sending signal which turned ON the transmitting section Txg with the 
3rd high frequency switch 5, and passed delivery and the 2nd filter 7 
for the sending signal from the transmitting section Txg in the 2nd 
filter 7 is multiplexed by the diplexer 2, and it transmits from an 
antenna 1. In the case of reception, the input signal which received 
from the antenna 1 is separated spectrally by the diplexer 2, and the 
input signal which turned the input signal from an antenna 1 as the 2nd 
filter 7 by the side of GSM, turned ON the receive section Rxg with 
delivery and the 3rd high frequency switch 5, and passed the 2nd filter 
7 is sent to a receive section Rxg. 
[0007] 

[Problem (s) to be Solved by the Invention] However, according to the 
triple band cellular-phone machine which is one of the above-mentioned 
conventional mobile communication devices, the high frequency switch and 
filter which constitute an antenna, a diplexer and a DCS system, and a 
GSM system are discrete, and since it is mounted on one and one circuit 
board, in order to secure the adjustment property, damping property, or 
isolation property of each component, it is necessary to add a matching 
circuit between a diplexer and a high frequency switch. Therefore, there 
was a problem that the circuit board was enlarged, consequently a triple 
band cellular-phone machine (mobile communication device) was enlarged 
by the increment in components mark and the increment in the component- 
side product accompanying it. 

[0008] This invention is made in order to solve such a trouble, and it 
aims to let a matching circuit offer unnecessarily the mobile 



communication device using the compound RF components and it which can 

miniaturize a circuit. 

[0009] 

[Means for Solving the Problem] In order to solve the trouble mentioned 
above the compound RF components of this invention They are the compound 
RF components which constitute the front end section corresponding to 
the 1st and 2nd communication system equipped with the frequency which 
approached, and these 1st and 2nd communication system and the 3rd 
communication system with which frequencies differ. The diplexer which 
combines said the 1st thru/or sending signal from the 3rd communication 
system in the case of transmission, and distributes an input signal to 
said the 1st thru/or 3rd communication system in the case of reception, 
The 1st high frequency switch divided into the transmitting section of 
said 1st and 2nd communication system, and the receive section of said 
1st and 2nd communication system, The 2nd high frequency switch divided 
into the receive section of said 1st communication system, and the 
receive section of said 2nd communication system, The 3rd high frequency 
switch divided into said the 3rd transmitting section and receive 
section of communication system, The 1st filter which passes the 
transceiver signal of said 1st and 2nd communication system, It is 
characterized by uniting with the ceramic multilayer substrate which 
comes to carry out the laminating of two or more sheet layers which 
consist of the 2nd filter which passes the transceiver signal of said 
3rd communication system, and consist of ceramics. 
[0010] Moreover, at least one of said the 1st and 2nd filters is 
characterized by being arranged at said transmitting section side of the 
latter part of said high frequency switch. 

[0011] Moreover, said diplexer consists of the 1st inductance component 
and the 1st capacitance component. Said 1st thru/or 3rd high frequency 
switch The 1st and 2nd switching elements, While it consists of the 2nd 
inductance component and the 2nd capacitance component and said 1st and 
2nd filters consist of the 3rd inductance component and the 3rd 
capacitance component Said the 1st thru/or 3rd inductance component, 
said 1st [ the ], or the 3rd capacitance component, And said 1st and 2nd 
switching elements are built in or carried in said ceramic multilayer 
substrate, and are characterized by connecting by the connecting means 
formed in the interior of said ceramic multilayer substrate. 
[0012] The mobile communication device of this invention is 
characterized by using the compound RF components of a publication for 
the above. 

[0013] The diplexer which makes compound RF components according to the 



compound RF components of this invention, In order to unite the 1st 
thru/or the 3rd high frequency switch, and two or more sheet layers that 
become a list from the ceramics about the 1st and 2nd filters with the 
ceramic multilayer substrate which comes to carry out a laminating, The 
adjustment property, damping property, or isolation property of each 
component can be secured, and the matching circuit between the diplexer, 
1st, and 3rd high frequency switches becomes unnecessary in connection 
with it. 

[0014] According to the mobile communication device of this invention, 
in order to use compound RF components with an unnecessary matching 
circuit, the circuit board which constitutes the front end section 
corresponding to three communication system becomes small. 
[0015] 

[Embodiment of the Invention] Hereafter, the example of this invention 
is explained with reference to a drawing. Drawing 1 is the circuit 
diagram of the 1st example of the compound RF components of this 
invention. The compound radio-frequency head article 10 consists of the 
diplexer 2, the 1st or the 3rd high frequency switch 3-5 shown in the 
block diagram of drawing 5 R> 5, and the 1st and 2nd filters 6 and 7, 
and constitutes a part of front end section corresponding to DCS (1. 8GHz 
band), PCS (1. 8GHz band), and GSM (900MHz band) which are the 1st 
thru/or the 3rd communication system. 

[0016] And the 1st port P61 of the 1st filter 6 is connected to the 2nd 
port P22, and the 1st port P71 of the 2nd filter 7 is connected to the 
3rd port P23 for an antenna 1 in the 1st port P21 of a diplexer 2, 
respectively. 

[0017] Moreover, the 1st port P31 of the 1st high frequency switch 3 is 
connected to the 2nd port P62 of the 1st filter 6, the common 
transmitting section Txdp of DCS and PCS is connected to the 2nd port 
P32 of the 1st high frequency switch 3, and the 1st port P41 of the 2nd 
high frequency switch 4 is connected to the 3rd port P33, respectively. 
[0018] Furthermore, the receive section Rxd of DCS is connected to the 
2nd port P42 of the 2nd high frequency switch 4, and the receive section 
Rxp of PCS is connected to the 3rd port P43, respectively. 
[0019] Moreover, the 1st port P51 of the 3rd high frequency switch 5 is 
connected to the 2nd port P72 of the 2nd filter 7, the transmitting 
section Txg of GSM is connected to the 2nd port P52 of the 3rd high 
frequency switch 5, and the receive section Rxg of GSM is connected to 
the 3rd port P53, respectively. 

[0020] A diplexer 2 consists of the 1st inductor Lll and L12 which is 
the 1st inductance component, and the 1st capacitor C11-C15 which is the 



1st capacitance component. 

[0021] And the series connection of the 1st capacitor Cll and C12 is 
carried out between the 1st port P21 and the 2nd port P22, and those 
nodes are grounded through the 1st inductor Lll and 1st capacitor C13. 
[0022] Moreover, the parallel circuit which consists of the 1st inductor 
L12 and 1st capacitor C14 between the 1st port P21 and the 3rd port P23 
is connected, and the 3rd port P23 side of the parallel circuit is 
grounded through the 1st capacitor C15. 

[0023] The 1st high frequency switch 3 consists of the 1st and 2nd 
diodes Dl and D2 which are the 1st switching element, the 2nd inductor 
L21-L23 which is the 2nd inductance component, and the 2nd capacitor 
C21-C23 which is the 2nd capacitance component. 

[0024] And the 1st diode Dl is connected so that a cathode may be on the 
1st port P31 side between the 1st port P31 and the 2nd port P32, and the 
series circuit which becomes the 1st diode Dl from the 2nd inductor L21 
and 2nd capacitor C21 is connected to juxtaposition. 

[0025] Moreover, the 2nd port P32 side of the 1st diode Dl, an anode is 
grounded through the 2nd inductor L22 and 2nd capacitor C22, and the 1st 
control terminal Vc31 is formed at the node of the 2nd inductor L22 and 
the 2nd capacitor C22. 

[0026] Furthermore, the 2nd inductor L23 is connected between the 1st 
port P31 and the 3rd port P33. It is grounded through the 2nd diode D2 
and 2nd capacitor C23, and the 2nd control terminal Vc32 is formed by 
the 3rd port P33 side of the 2nd inductor L23 through Resistance R at 
the node of the cathode of the 2nd diode D2, and the 2nd capacitor C23. 
[0027] Under the present circumstances, the 2nd inductor L21 connected 
to the 1st diode Dl at juxtaposition is a shunt trap coil, and the 2nd 
inductor L22 is a choke coil. 

[0028] The 1st filter 6 consists of the 3rd inductor L31 which is the 
3rd inductance component, and the 3rd capacitor C31 and C32 which is the 
3rd capacitance component. 

[0029] And the series connection of the 3rd inductor L31 is carried out 
between the 1st port P61 and the 2nd port P62, and the 3rd capacitor C31 
is connected to juxtaposition at the 3rd inductor L31. 
[0030] Moreover, the 2nd port P62 side of the 3rd inductor L31 is 
grounded through the 3rd capacitor C32. 

[0031] In addition, the 2nd and 3rd high frequency switches 4 and 5 are 
the same configurations as the 1st high frequency switch 3, and the 2nd 
filter 7 is the same configuration as the 1st filter 6. 
[0032] Drawing 2 is an important section decomposition perspective view 
of compound RF components which has circuitry of drawing 1 . The 



compound RF components 10 contain the ceramic multilayer substrate 11. 
To the ceramic multilayer substrate 11 Although not illustrated A 
diplexer 2 The 2nd inductor L21 and L23 of the 2nd inductor L21 and L23 
of the 1st inductor Lll and L12 to constitute, the 1st capacitor C11-C15, 
and the 1st high frequency switch 3, the 2nd capacitor C21 and C22, and 
the 2nd high frequency switch 4, the 2nd capacitor C21, The 3rd inductor 
L31 which constitutes the 3rd inductor L31 which constitutes the 2nd 
inductor L21 and L23 of C22 and the 3rd high frequency switch 5, the 2nd 
capacitor C21 and C22, and the 1st filter 6, the 3rd capacitor C31 and 
C32, and the 2nd filter 7, The 3rd capacitor C31 and C32 is built in, 
respectively. 

[0033] Moreover, the 1st and 2nd diodes Dl and D2 which constitute the 
1st high frequency switch 3 which consists of a chip in the front face 
of the ceramic multilayer substrate 11, the 2nd inductor (choke coil) 
L22, the 2nd capacitor C23, resistance R The 1st and 2nd diodes Dl and 
D2 which constitute the 2nd high frequency switch 4, the 2nd inductor 
(choke coil) L22, the 2nd capacitor C23, Resistance R The 1st and 2nd 
diodes Dl and D2 which constitute the 3rd high frequency switch 5, the 
2nd inductor (choke coil) L22, the 2nd capacitor C23, and Resistance R 
are carried, respectively. 

[0034] Furthermore, it constructs in a base from the side face of the 
ceramic multilayer substrate 11, and 14 external terminal Ta~Tn is 
formed by screen-stencil etc., respectively. Six external terminal Ta _ Tf 
is formed in the each side of a shorter side of the ceramic multilayer 
substrate 11 which, as for the another side long side side of the 
ceramic multilayer substrate 11, and the two remaining external 
terminals Tg and Tn, the ceramic multilayer substrate 11 faces on the 
other hand in a long side side and six external terminal Th-Tm of 
screen-stencil etc. among these external terminal Ta~Tn. 
[0035] External terminal Ta~Tn and, respectively the 2nd and 3rd ports 
P42, P43, P52, and P53 of the 1st port [ of a diplexer 2 ] P21, 2nd port 
[ of the 1st high frequency switch 3 ] P32, 2nd, and 3rd high frequency 
switches 4 and 5, and the 1- the [ of the 3rd high frequency switch 3- 
5 ] — one And it becomes the 2nd control terminal Vc31, Vc32, Vc41, 
Vc42, Vc51, and Vc52 and a grand terminal. 

[0036] Moreover, on the ceramic multilayer substrate 11, the metal cap 
12 is put so that the front face of the ceramic multilayer substrate 11 
may be covered. Under the present circumstances, the external terminals 
Tg and Tn used as the grand terminal prepared in the each side of a 
shorter side which the metal cap 12 and the ceramic multilayer substrate 
11 face are connected. 



[0037] Here, actuation of the compound RF components 10 which have 
circuitry of drawing 1 is explained, first, in transmitting the sending 
signal of DCS or PCS (1. 8GHz band) By impressing IV to the 1st control 
terminal Vc31, impressing 0V to the 2nd control terminal Vc32 in the 1st 
high frequency switch 3, respectively, and connecting the 1st port P31 
and 2nd port P32 of the high frequency switch 3 [ 1st ] The sending 
signal of DCS or PCS passes the 1st high frequency switch 3, 1st filter 
6, and diplexer 2, and is transmitted from an antenna 1. Under the 
present circumstances, the 1st filter 6 passes the sending signal of DCS 
and PCS, and is attenuating the secondary higher harmonic and the 3rd 
higher harmonic. 

[0038] In addition, in the 2nd and 3rd high frequency switches 4 and 5, 
0V are impressed to the 1st control terminal Vc41 and Vc51, IV are 
impressed to the 2nd control terminal Vc42 and Vc52, respectively, and 
the 2nd and 3rd high frequency switches 4 and 5 are intercepted. 
[0039] subsequently, in transmitting the sending signal of GSM (900MHz 
band) By impressing IV to the 1st control terminal Vc51, impressing 0V 
to the 2nd control terminal Vc52 in the 3rd high frequency switch 5, 
respectively, and connecting the 3rd port P51 and 2nd port P52 of the 
high frequency switch 5 [ 1st ] The sending signal of GSM passes the 3rd 
high frequency switch 5, 2nd filter 7, and diplexer 2, and is 
transmitted from an antenna 1. Under the present circumstances, the 2nd 
filter 7 passes the sending signal of GSM, and is attenuating the 3rd 
higher harmonic. 

[0040] In addition, in the 1st and 2nd high frequency switches 3 and 4, 
0V are impressed to the 1st control terminal Vc31 and Vc41, IV are 
impressed to the 2nd control terminal Vc32 and Vc42, respectively, and 
the 1st and 2nd high frequency switches 3 and 4 are intercepted. 
[0041] subsequently, in receiving the input signal of DCS In the 1st 
high frequency switch 3 for the 1st control terminal Vc31 0V Impress IV 
to the 2nd control terminal Vc32, respectively, and the 1st port P31 and 
3rd port P33 of the high frequency switch 3 are connected to it. [ 1st ] 
By impressing 0V to the 1st control terminal Vc41, impressing IV to the 
2nd control terminal Vc42 in the 2nd high frequency switch 4, 
respectively, and connecting the 2nd port P41 and 3rd port P43 of the 
high frequency switch 4 [ 1st ] The input signal of DCS received from 
the antenna 1 passes the 1st and 2nd high frequency switches 3 and 4 in 
a diplexer 2, the 1st filter 6, and a list, and is sent to the receive 
section Rxd of DCS. Under the present circumstances, the 1st filter 6 
passes the input signal of DCS, and is attenuating the secondary higher 
harmonic and the 3rd higher harmonic. 



[0042] In addition, in the 3rd high frequency switch 5, 0V are impressed 
to the 1st control terminal Vc51, IV are impressed to the 2nd control 
terminal Vc52, respectively, and the 3rd high frequency switch 5 is 
intercepted. 

[0043] subsequently, in receiving the input signal of PCS In the 1st 
high frequency switch 3 for the 1st control terminal Vc31 0V Impress IV 
to the 2nd control terminal Vc32, respectively, and the 1st port P31 and 
3rd port P33 of the high frequency switch 3 are connected to it. [ 1st ] 
By impressing IV to the 1st control terminal Vc41, impressing 0V to the 
2nd control terminal Vc42 in the 2nd high frequency switch 4, 
respectively, and connecting the 2nd port P41 and 2nd port P42 of the 
high frequency switch 4 [ 1st ] The input signal of PCS received from 
the antenna 1 passes the 1st and 2nd high frequency switches 3 and 4 in 
a diplexer 2, the 1st filter 6, and a list, and is sent to the receive 
section Rxp of PCS. Under the present circumstances, the 1st filter 6 
passes the input signal of PCS, and is attenuating the secondary higher 
harmonic and the 3rd higher harmonic. 

[0044] In addition, in the 3rd high frequency switch 5, 0V are impressed 
to the 1st control terminal Vc51, IV are impressed to the 2nd control 
terminal Vc52, respectively, and the 3rd high frequency switch 5 is 
intercepted. 

[0045] subsequently, in receiving the input signal of GSM By impressing 
0V to the 1st control terminal Vc51, impressing IV to the 2nd control 
terminal Vc52 in the 3rd high frequency switch 5, respectively, and 
connecting the 3rd port P51 and 3rd port P53 of the high frequency 
switch 5 [ 1st ] The input signal of GSM received from the antenna 1 
passes a diplexer 2, the 2nd filter 7, and the 3rd high frequency switch 
5, and is sent to the receive section Rxg of GSM. Under the present 
circumstances, the 2nd filter 7 passes the input signal of GSM, and is 
attenuating the 3rd higher harmonic. 

[0046] In addition, in the 1st and 2nd high frequency switches 3 and 4, 
0V are impressed to the 1st control terminal Vc31 and Vc41, IV are 
impressed to the 2nd control terminal Vc32 and Vc42, respectively, and 
the 1st and 2nd high frequency switches 3 and 4 are intercepted. 
[0047] The diplexer which makes compound RF components according to the 
compound RF components of the 1st above-mentioned example, In order to 
unite the 1st thru/or the 3rd high frequency switch, and two or more 
sheet layers that become a list from the ceramics about the 1st and 2nd 
filters with the ceramic multilayer substrate which comes to carry out a 
laminating, The adjustment property, damping property, or isolation 
property of each component can be secured, and the matching circuit 



between the diplexer, 1st, and 3rd high frequency switches becomes 
unnecessary in connection with it. 

[0048] Therefore, the miniaturization of compound RF components is 
attained. Incidentally, it became possible to unite the 1st and 2nd 
filters with the ceramic multilayer substrate of 6. 3mmx5mmx2mm magnitude 
at a diplexer, the 1st or the 3rd high frequency switch, and a list. 
[0049] Moreover, a diplexer consists of the 1st inductor and the 1st 
capacitor. While the 1st thru/or 3rd high frequency switch consists of 
the 1st and 2nd diodes, the 2nd inductor, and the 2nd capacitor and the 
1st and 2nd filters consist of the 3rd inductor and the 3rd capacitor 
They are built in or carried in a ceramic multilayer substrate, since it 
connects by the connecting means formed in the interior of a ceramic 
multilayer substrate, compound RF components can consist of one ceramic 
multilayer substrate, and a miniaturization can be realized. In addition, 
it becomes possible to be able to improve loss by wiring between 
components, consequently to improve loss of a compound RF entire 
component. 

[0050] Furthermore, since the die length of the stripline electrode used 
as an inductor can be shortened according to the wavelength compaction 
effectiveness, the insertion loss of these stripline electrodes can be 
raised. Consequently, a miniaturization and low-loss-izing of compound 
RF components are realizable. Therefore, the miniaturization and high- 
performance-izing of a mobile communication device which carry this 
compound RF component are also realizable for coincidence. 
[0051] Drawing 3 is the block diagram of the 2nd example of the compound 
radio-frequency head article of this invention. The compound RF 
components 20 differ in the arrangement location of the 1st and 2nd 
filters 6 and 7 as compared with the compound RF components 10 ( drawing 
1 ) of the 1st example. 

[0052] That is, the 2nd filter 7 is arranged between the 3rd high 
frequency switch 4 and the transmitting section Txg of GSM, respectively 
between the transmitting sections Txdp of the 1st high frequency switch 
3, DCS, and PCS with the 1st common filter 6. 

[0053] According to the compound radio-frequency head article of the 2nd 
above-mentioned example, since a filter is arranged between a high 
frequency switch and the transmitting section, distortion of the high 
power amplifier which is in the transmitting section in the case of 
transmission can be attenuated with this filter. Therefore, the 
insertion loss of a receiving side is improvable. 

[0054] Drawing 4 is the block diagram showing a part of configuration of 
the triple band cellular-phone machine which is a mobile transmitter, 



and shows an example which combined DCS and PCS of a 1. 8GHz band, and 
GSM of a 900MHz band. The triple band cellular-phone machine 30 is 
equipped with an antenna 1 and the compound RF components 10 ( drawing 

i ). 

[0055] And the receive section Rxg of the common transmitting sections 
Txg and GSM of the receive sections Rxd and GSM of the receive sections 
Rxp and DCS of the transmitting sections Txdp and PCS of DCS and PCS is 
connected to ports P32, P42, P43, P52, and P53 for an antenna 1 in the 
port Pll of the compound RF components 10, respectively. 
[0056] According to the above-mentioned triple band cellular-phone 
machine, it is small, and since the compound RF components of low loss 
are used, the miniaturization and high-performance-izing of a mobile 
communication device which carry this compound RF component are 
realizable. 

[0057] In addition, the same effectiveness is acquired even if it uses 
the compound RF components 20 ( drawing 3 ) for the compound RF 
components 10. 
[0058] 

[Effect of the Invention] The diplexer which makes compound RF 
components according to the compound RF components of claim 1, In order 
to unite the 1st thru/or the 3rd high frequency switch, and two or more 
sheet layers that become a list from the ceramics about the 1st and 2nd 
filters with the ceramic multilayer substrate which comes to carry out a 
laminating, The adjustment property, damping property, or isolation 
property of each component can be secured, and the matching circuit 
between the diplexer, 1st, and 3rd high frequency switches becomes 
unnecessary in connection with it. 

[0059] Therefore, since components mark can be reduced, the 
miniaturization of the compound RF components which constitute the front 
end section corresponding to the 1st thru/or the 3rd communication 
system is attained. 

[0060] According to the compound radio-frequency head article of claim 2, 
since a filter is arranged between a high frequency switch and the 
transmitting section, distortion of the sending signal by the high power 
amplifier constituted in the transmitting section can be attenuated. 
Therefore, the insertion loss of a receive section is improvable. 
[0061] According to the compound RF components of claim 3, a diplexer 
The 1st inductance component, It consists of the 1st capacitance 
component. The 1st thru/or 3rd high frequency switch While it consists 
of the 1st and 2nd switching elements, the 2nd inductance component, and 
the 2nd capacitance component and the 1st and 2nd filters consist of the 



3rd inductance component and the 3rd capacitance component They are 
built in or carried in a ceramic multilayer substrate, since it connects 
by the connecting means formed in the interior of a ceramic multilayer 
substrate, compound RF components can consist of one ceramic multilayer 
substrate, and a miniaturization can be realized further. In addition, 
it becomes possible to be able to improve loss by wiring between 
components, consequently to improve loss of a compound RF entire 
component. 

[0062] Moreover, since the die length of the stripline electrode used as 
each inductance component can be shortened according to the wavelength 
compaction effectiveness, the insertion loss of these stripline 
electrodes can be raised. Consequently, a miniaturization and low~loss- 
izing of compound RF components are realizable. 

[0063] According to the mobile communication device of claim 5, it is 
small, and since the compound RF components of low loss are used, the 
miniaturization and high-performance-izing of a mobile communication 
device which carry this compound RF component are realizable. 
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[Brief Description of the Drawings] 

[Drawing l] It is the circuit diagram of the 1st example concerning the 
compound RF components of this invention. 

[Drawing 2] It is the important section decomposition perspective view 
of the compound RF components of drawing 1 . 

[Drawing 3] It is the circuit diagram of the 2nd example concerning the 
compound RF components of this invention. 

[Drawing 4] It is the block diagram showing a part of configuration of 
the mobile transmitter using the compound radio-frequency head article 



of drawing 1 . 

[Drawing 5] It is the block diagram showing the configuration of the 
front end section of a common triple band cellular-phone machine (mobile 
communication device). 
[Description of Notations] 

10 20 Compound RF components 
2 Diplexer 

3~5 the 1- 3rd high frequency switch 
6 Seven The 1st and 2nd filter 

11 Ceramic Multilayer Substrate 

30 Mobile Transmitter (Triple Band Cellular-Phone Machine) 

C11-C15, C21-C23, and C31 and C32 the 1- 3rd capacitance component 

Dl, D2 The 1st and 2nd switching element 

LI 1, L12, L21-L23, and L31 the 1- 3rd inductor component 

Txdp, Txg Transmitting section 

Rxd, Rxp, Rxg Receive section 
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(57) Abstract: 

PROBLEM TO BE SOLVED: To provide a high frequency switching component 
where noise including electrostatic surge in countermeasured, while 
preventing increase in the mount area. 

SOLUTION: LC filters LCI, LC2 and LC3 for noise removal are placed to a 
signal line with respect to an antenna terminal ANT, a transmission 
circuit terminal Tx and a reception circuit terminal Rx of the high 
frequency switch component 1 respectively. Inductors L1-L6 and 
capacitors C1-C4, C6, C7, provided to the inside of a multi-layered 
circuit board provided to the high frequency switch component 1, are 



employed for the LC filters LC1-LC3. 
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CLAIMS 



[Claim (s) ] 

[Claim l] Are used in order to switch to the condition that the 
condition that connected between the sending circuit and the receiving 
circuit, and the antenna, and said sending circuit and said antenna were 
connected, said receiving circuit, and said antenna were connected. Are 
a high frequency part of switch, have a mult i layered circuit board, and 
it relates to said multilayered circuit board. The sending-circuit 



terminal for connection with said sending circuit, and the receiving- 
circuit terminal for connection with said receiving circuit, The antenna 
terminal and ground terminal for connection with said antenna, The 1st 
diode by which an anode is connected to said sending-circuit terminal 
side, and a cathode is connected to said antenna terminal side, The 2nd 
diode by which an anode is connected to said receiving-circuit terminal 
side, and a cathode is connected to said ground terminal side, The 
signal line which connects said sending-circuit terminal and said 
receiving-circuit terminal, and said antenna terminal through said 1st 
diode, The circuit containing the LC filter for noise rejection inserted 
on said signal line is constituted. Said sending-circuit terminal, said 
receiving-circuit terminal, said antenna terminal, said ground terminal, 
said 1st diode, and said 2nd diode are formed on the front face of said 
mult i layered circuit board. The high frequency part of switch with which 
said a part of signal line [ at least ] is prepared in the interior of 
said mult i layered circuit board, and said LC filter is prepared in the 
front-face top of said multilayered circuit board, or the interior. 
[Claim 2] Said LC filter is a high frequency part of switch according to 
claim 1 prepared in the interior of said multilayered circuit board. 
[Claim 3] Said LC filter is a high frequency part of switch according to 
claim 1 or 2 inserted on the part connected to said antenna terminal of 
said signal line. 

[Translation done. ] 
* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may 
not reflect the original precisely. 

2. **** shows the word which can not be translated. 

3. In the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 

[0001] 

[Field of the Invention] This invention relates to the cure against a 
noise in the high frequency part of switch especially constituted with a 



mult i layered circuit board about a high frequency part of switch. 
[0002] 

[Description of the Prior Art] In the a digital cellular phone terminal 
etc. , the high frequency switch is used in order to switch to the 
condition that the condition that connected between the sending circuit 
and the receiving circuit, and the antenna, and the sending circuit and 
the antenna were connected, the receiving circuit, and the antenna were 
connected. 

[0003] It is the components which constitute such a high frequency 

switch, and there are some which were indicated by JP, 7-202502, A as an 

interesting high frequency part of switch for this invention. 

[0004] The circuit element which this high frequency part of switch has 

a multilayered circuit board, is constituted, and constitutes a high 

frequency switch is prepared on the interior of a multilayered circuit 

board, and a front face, and reduction of an area required since the 

miniaturization of a high frequency part of switch is attained, it 

responds and a high frequency part of switch is mounted by it is 

achieved. 

[0005] 

[Problem(s) to be Solved by the Invention] In the high frequency circuit 
where the above high frequency switches are used, it is important to 
take a cure which reduces a noise including the electrostatic surge in 
the signal line. 

[0006] Using the components for a noise cure other than a high frequency 
part of switch, and mounting this on a proper wiring substrate with a 
high frequency part of switch conventionally, for such a cure against a 
noise, is performed. 

[0007] However, according to such a cure against a noise, it is the 
cause of a cost rise from the component-side product for the components 
for a noise cure on a wiring substrate being needed, checking the 
miniaturization of a wiring substrate, and needing the components for a 
noise cure as another components. 

[0008] Moreover, as other cures against a noise, resin coating etc. is 
performed to an antenna and preventing the electrostatic surge which 
invades from an antenna etc. is also performed. 

[0009] However, as the cure against a noise by this resin coating, 
coating exfoliates by degradation of resin etc., when an electrostatic 
surge invades in that condition, a serious damage is given to a latter 
circuit, and in being the worst, a latter circuit is sometimes even 
destroyed. 

[0010] In addition, since capacity between terminals must be enlarged as 



components for a noise cure when using these varistors and zener diode 

as components for an electrostatic surge cure although a varistor and 

zener diode are known, it cannot be used by the signal line and cannot 

be used for the cure against an electrostatic surge in a high frequency 

circuit equipped with such a high frequency switch. 

[0011] Then, the purpose of this invention is offering the high 

frequency part of switch which can solve a problem which was mentioned 

above. 

[0012] 

[Means for Solving the Problem] This invention is a high frequency part 
of switch used in order to switch to the condition that the condition 
that connected between the sending circuit and the receiving circuit, 
and the antenna, and the sending circuit and the antenna were connected, 
the receiving circuit, and the antenna were connected, and is turned to 
a thing equipped with a multilayered circuit board. 

[0013] It relates to an above-mentioned multilayered circuit board. The 
sending-circuit terminal for connection with a sending circuit, The 
receiving-circuit terminal for connection with a receiving circuit, and 
the antenna terminal for connection with an antenna, The 1st diode by 
which an anode is connected to a ground terminal and sending-circuit 
terminal side, and a cathode is connected to an antenna terminal side, 
The circuit for the high frequency switch containing the 2nd diode by 
which an anode is connected to a receiving-circuit terminal side, and a 
cathode is connected to a ground terminal side, and the signal line 
which connects a sending-circuit terminal and a receiving-circuit 
terminal, and an antenna terminal through the 1st diode is constituted. 
[0014] Moreover, a sending-circuit terminal, a receiving-circuit 
terminal, an antenna terminal, a ground terminal, the 1st diode, and the 
2nd diode are formed on the front face of a multilayered circuit board, 
and a part of signal line [ at least ] is prepared in the interior of a 
multilayered circuit board. 

[0015] In such a high frequency part of switch, in order to solve the 
technical technical problem mentioned above, by this invention, it is 
characterized by inserting the LC filter for noise rejection and 
preparing this LC filter on the front face of a multilayered circuit 
board, or to the interior on a signal line. 

[0016] The LC filter mentioned above is preferably prepared in the 
interior of a multilayered circuit board. 

[0017] Moreover, as for especially an LC filter, in this invention, it 
is desirable to be inserted on the part connected to the antenna 
terminal of a signal line. 



[0018] 

[Embodiment of the Invention] Drawing 1 thru/or drawing 3 are for 
explaining the high frequency part of switch 1 by 1 operation gestalt of 
this invention. 

[0019] First, with reference to drawing 1 , the configuration of the 
circuit with which the high frequency part of switch 1 is equipped is 
explained. 

[0020] The high frequency part of switch 1 is equipped with the sending- 
circuit terminal Tx for connection with a sending circuit, the 
receiving-circuit terminal Rx for connection with a receiving circuit, 
the antenna terminal ANT for connection with an antenna, and the ground 
terminal GND. Furthermore, this high frequency part of switch 1 is 
equipped with the 1st and 2nd control terminals Tl and T2. 
[0021] The anode of the 1st diode Dl is connected to the sending-circuit 
terminal Tx through the 1st and 2nd capacitors CI and C2 connected to 
the serial. The cathode of the 1st diode Dl is connected to the antenna 
terminal ANT through the 3rd and 4th capacitors C3 and C4 connected to 
the serial. 

[0022] Moreover, the anode of the 1st diode Dl minds the series circuit 
which consists of the 1st transmission-line SL1 and 5th capacitor C5, 
and is connected namely, grounded by the ground terminal GND. Moreover, 
the 1st control terminal Tl is connected to the midpoint of 1st 
transmission-line SL1 and the 5th capacitor C5. The control circuit for 
performing the switch performed with this high frequency part of switch 
1 is connected to the 1st control terminal Tl. 

[0023] The receiving-circuit terminal Rx is connected to the 3rd and 4th 
capacitors C3 and C4 connected to the antenna terminal ANT through the 
series circuit which consists of the 2nd transmission-line SL2 and 6th 
and 7th capacitors C6 and C7. 

[0024] Moreover, the anode of the 2nd diode D2 is connected to the 
midpoint of 2nd transmission-line SL2 and the 6th capacitor C6. The 
cathode of the 2nd diode D2 minds the 8th capacitor C8, and is connected 
namely, grounded by the ground terminal GND. The 2nd control terminal T2 
is connected to the midpoint of the 2nd diode D2 and the 8th capacitor 
C8 through Resistance R. Other control circuits for performing the 
switch performed in this high frequency part of switch 1 are connected 
to the 2nd control terminal T2. 

[0025] In such a high frequency part of switch 1, when transmitting by 
connecting a sending circuit and an antenna, a forward electrical 
potential difference is impressed to the 1st control terminal Tl from 
the control circuit which is not illustrated. By this, the 1st and 2nd 



diodes Dl and D2 are turned [ both ] on. While an in one direction 
flowed part is cut by the 1st the 8th capacitor CI thru/or C5 at this 
time, the electrical potential difference impressed to the 1st control 
terminal Tl is impressed only to the circuit containing the 1st and 2nd 
diodes Dl and D2. 

[0026] As mentioned above, if the 1st and 2nd diodes Dl and D2 are 
turned on, the signal given to the sending-circuit terminal Tx will be 
transmitted to an antenna through the antenna terminal ANT from a 
sending circuit. Moreover, the signal from a sending circuit resonates 
by grounding 2nd transmission-line SL2 through the 2nd diode D2, and 
since the impedance seen from Node A to the receiving-circuit terminal 
Rx side becomes very large, it is not transmitted to the receiving- 
circuit terminal Rx. 

[0027] On the other hand, in this high frequency part of switch 1, when 
receiving by connecting a receiving circuit and an antenna, an 
electrical potential difference is not impressed to the 1st control 
terminal Tl, but a forward electrical potential difference is impressed 
to the 2nd control terminal T2. By this, the 1st and 2nd diodes Dl and 
D2 will be [ both ] in an OFF state. Consequently, the input signal 
received through the antenna terminal ANT from the antenna is 
transmitted to a receiving circuit through the receiving-circuit 
terminal Rx. On the other hand, this input signal is not transmitted to 
a sending-circuit side through the sending-circuit terminal Tx. 
[0028] Thus, according to this high frequency part of switch 1, it can 
switch to the condition that the condition that the sending circuit and 
the antenna were connected, the receiving circuit, and the antenna were 
connected, by controlling the electrical potential difference impressed 
to the 1st and 2nd control terminals Tl and T2, respectively. 
[0029] In the high frequency part of switch 1 explained above, it is 
characterized by having the 1st the 6th inductor LI thru/or L6 so that 
collaboration with the 1st, 2nd, 3rd, 4th, 6th, and 7th capacitors CI, 
C2, C3, C4, C6, and C7 mentioned above may constitute LC filters LCI, 
LC2, and LC3 from this operation gestalt. These LC filters LCI, LC2, and 
LC3 all constitute the 4th high-pass filter. 

[0030] 1st LC filter LCI is constituted by the 1st and 2nd capacitors CI 
and C2 and 1st and 2nd inductors LI and L2, and inductors LI and L2 are 
inserted between the signal lines 3 and the ground terminals GND which 
pass along capacitors CI and C2. 

[0031] 2nd LC filter LC2 is constituted by the 3rd and 4th capacitors C3 
and C4 and 3rd and 4th inductors L3 and L4, and inductors L3 and L4 are 
inserted between the signal lines 3 and the ground terminals GND which 



pass along capacitors C3 and C4. 

[0032] 3rd LC filter LC3 is constituted by the 6th and 7th capacitors C6 
and C7, 5th and 6th inductors L5, and L6, and an inductor L5 and L6 are 
inserted between the signal lines 3 and the ground terminals GND which 
pass along capacitors C6 and C7. 

[0033] Since these LC filter LCI thru/or LC3 constitute the high-pass 
filter as mentioned above, it acts like an electrostatic surge so that 
the noise component of a frequency lower than the signal frequency on a 
signal line 3 may be removed effectively. 

[0034] According to 2nd LC filter LC2 especially inserted near the 
antenna terminal ANT, the electrostatic surge which has invaded from the 
antenna is attenuated effectively, it acts so that invasion of an 
electrostatic surge to this high frequency part of switch 1 and the both 
sides of a latter circuit may be prevented, and it prevents that a 
damage is done about the high frequency part of switch 1 and the both 
sides of a latter circuit. 

[0035] In addition, the function for the matching adjustment between the 
sending-circuit terminal Tx in this high frequency part of switch 1, the 
receiving-circuit terminal Rx, and the antenna terminal ANT can also be 
given to these LC filter LCI thru/or LC3. 

[0036] Drawing 2 is the perspective view showing the appearance of the 
high frequency part of switch 1 which constitutes the circuit shown in 
drawing 1 , and drawing 3 is the perspective view decomposing and 
showing the mult i layered circuit board 2 with which the high frequency 
part of switch 1 shown in drawing 2 is equipped. He gives the same 
reference mark to the element equivalent to the element shown in drawing 
1 , and it enables it to understand easily the correspondence relation 
between drawing 1 , drawing 2 , and drawing 3 in drawing 2 and drawing 
3 . 

[0037] The mult i layered circuit board 2 with which this high frequency 
part of switch 1 is equipped is constituted by carrying out the 
laminating of two or more insulating layers 4-13, as shown in drawing 3 . 
Insulating layers 4-13 consist of dielectrics. 

[0038] If it explains from the bottom insulating layer 4 in drawing 3 , 
on the 1st insulating layer 4, one capacitor electrodes 14, 15, and 16 
for [ each ] the 1st, 4th, and 7th capacitors CI, C4, and C7 will be 
formed. The capacitor electrode 14 for the 1st capacitor CI is connected 
to the sending-circuit terminal Tx shown in drawing 2 R> 2. The 
capacitor electrode 15 for the 4th capacitor C4 is connected to the 
antenna terminal ANT shown in drawing 2 . The capacitor electrode 16 for 
the 7th capacitor C7 is connected to the receiving-circuit terminal Rx 



shown in drawing 2 . 

[0039] On the 2nd insulating layer 5, the capacitor electrodes 17, 18, 
and 19 of each another side of the 1st, 4th, and 7th capacitors CI, C4, 
and C7 are formed. These capacitor electrodes 17, 18, and 19 have 
countered with the capacitor electrodes 14, 15, and 16 mentioned above 
through an insulating layer 5, respectively. 

[0040] On the 3rd insulating layer 6, the 1st, 4th, and 6th inductors LI 
and L4 and L6 have the Rhine electrode, respectively, and are formed. 
The Rhine electrode for forming each of these 1st, 4th, and 6th 
inductors LI and L4 and L6 has given microstrip line structure with the 
ground electrode 20 mentioned later. Moreover, the 4th and 6th inductors 
L4 and L6 are given with a series of Rhine electrodes. 
[0041] On the 4th insulating layer 7, one [ each ] capacitor electrodes 
21, 22, and 23 of the 2nd, 3rd, and 6th capacitors C2, C3, and C6 are 
formed. 

[0042] On the 5th insulating layer 8, the capacitor electrodes 24, 25, 
and 26 of each another side of the 2nd, 3rd, and 6th capacitors C2, C3, 
and C6 are formed. These capacitor electrodes 24, 25, and 26 have 
countered with the capacitor electrodes 21, 22, and 23 mentioned above 
through an insulating layer 8, respectively. 

[0043] On the 6th insulating layer 9, the 2nd, 3rd, and 5th inductors L2, 
L3, and L5 have the Rhine electrode, respectively, and are formed. The 
Rhine electrode for forming each of these 2nd, 3rd, and 5th inductors L2, 
L3, and L5 has given microstrip line structure with the ground electrode 
20 mentioned later. Moreover, the 3rd and 5th inductors L3 and L5 are 
given with a series of Rhine electrodes. 

[0044] On the 7th insulating layer 10, it migrates to the whole surface 
mostly and the ground electrode 20 is formed. This ground electrode 20 
is connected to the ground terminal GND shown in drawing 2 . 
[0045] On the 8th insulating layer 11, one capacitor electrode 27 for 
the 5th capacitor C5 is formed. The capacitor electrode of another side 
for this 5th capacitor C5 is given with the above-mentioned ground 
electrode 20. 

[0046] On the 9th insulating layer 12, the Rhine electrode for [ each ] 
the 1st and 2nd transmission lines SL1 and SL2 is formed. These 1st and 
2nd transmission lines SL1 and SL2 have given microstrip line structure 
with these Rhine electrode and the ground electrode 20. 
[0047] On the 10th insulating layer 12 located in the top, the electric 
conduction lands 28, 29, 30, 31, 32, 33, and 34 are formed, respectively. 
The 1st control terminal Tl shown in drawing 2 is connected to the 
electric conduction land 28. The 2nd control terminal T2 shown in 



drawing 2 is connected to the electric conduction land 29. The ground 
terminal GND shown in drawing 2 is connected to the electric conduction 
land 31. 

[0048] Moreover, explanation of connection between insulating layers 4- 
13 connects mutually the electric conduction land 28, 1st transmission- 
line SL1, and the capacitor electrode 27 for the 5th capacitor C5 
through a beer hall 35. 

[0049] The electric conduction land 30, 2nd transmission-line SL2, an 
inductor L3, and the capacitor electrode 25 for the 3rd capacitor C3 are 
mutually connected through a beer hall 36. 

[0050] The electric conduction land 32, 1st transmission-line SL1, the 
2nd inductor L2, and the capacitor 24 for the 2nd capacitor C2 are 
mutually connected through a beer hall 37. 

[0051] The electric conduction land 34, 2nd transmission-line SL2, the 
5th inductor L5, and the capacitor electrode 26 for the 6th capacitor C6 
are mutually connected through a beer hall 38. 

[0052] The 1st inductor LI and 2nd inductor L2 are both connected to the 
ground electrode 20 through a beer hall 39, and the 3rd, 4th, 5th, and 
6th inductors L3, L4, and L5 and L6 are both connected to the ground 
electrode 20 through a beer hall 40. 

[0053] The capacitor electrode 21 for the 2nd capacitor C2, the 1st 
inductor LI, and the capacitor electrode 17 for the 1st capacitor CI are 
mutually connected through a beer hall 41. 

[0054] The capacitor electrode 22 for the 3rd capacitor C3, the 4th 
inductor L4, and the capacitor electrode 18 for the 4th capacitor C4 are 
mutually connected through a beer hall 42. 

[0055] The capacitor electrode 23 for the 6th capacitor C6, 6th inductor 
L6, and the capacitor electrode 19 for the 7th capacitor C7 are mutually 
connected through a beer hall 43. 

[0056] The 8th capacitor C8 shown in drawing 1 , the 1st and 2nd diodes 
Dl and D2, and Resistance R consist of chips, respectively. The 8th 
capacitor C8 is mounted so that between the electric conduction land 31 
and 33 may be connected, so that it may understand, if the both sides of 
drawing 2 and drawing 3 R> 3 are set and referred to. Moreover, the 1st 
diode Dl is mounted so that between the electric conduction land 30 and 
32 may be connected. Moreover, the 2nd diode D2 is mounted so that 
between the electric conduction land 33 and 34 may be connected. 
Moreover, resistance R is mounted so that between the electric 
conduction land 29 and 33 may be connected. 

[0057] Thus, the high frequency part of switch 1 has given the circuitry 
shown in drawing 1 . In this high frequency part of switch 1, the 



s ending-circuit terminal Tx, the receiving-circuit terminal Rx, the 
antenna terminal ANT, the ground terminal GND, the 1st diode Dl, the 2nd 
diode D2, the 8th capacitor C8, and Resistance R are formed on the front 
face of a multi layered circuit board 2 as well shown in drawing 2 . 
Moreover, a part of signal line [ at least ] 3 which connects the 
sending-circuit terminal Tx and the receiving-circuit terminal Rx, and 
the antenna terminal ANT is formed in the interior of a multi layered 
circuit board 2. Moreover, the 1st thru/or 3rd LC filter LCI thru/or LC3 
given by the 1st the 4th, 6th, and 7th capacitors CI thru/or C4, C6 and 
C7, respectively is prepared in the interior of a multilayered circuit 
board 2. [ the 1st the 6th inductor LI thru/or L6, and ] 
[0058] As mentioned above, although this invention was explained in 
relation to the carried-out operation gestalt, various modifications are 
possible within the limits of this invention. 

[0059] For example, although the 1st thru/or 3rd LC filter LCI thru/or 
LC3 was given by the inductor LI thru/or L6 prepared in the interior of 
a multilayered circuit board 2, a capacitor CI, or C4, C6 and C7 with 
the illustrated operation gestalt At least one of these LC filter LCI 
thru/or the LCs3 is made into the gestalt of chip-like filter components, 
or Or it may be mounted on the front face of a multilayered circuit 
board 2, either [ at least ] the inductor which constitutes at least one 
of these LC filter LCI thru/or the LCs3, or a capacitor being used as 
the gestalt of a chip. This is being able to say also about the 5th 
capacitor C5 formed in the interior of a multilayered circuit board 2. 
Moreover, you may make it prepare conversely the 5th capacitor C5 and/or 
Resistance R which were constituted as a chip in the interior of a 
multilayered circuit board 2. 

[0060] Moreover, with the operation gestalt of illustration, although 
the 1st thru/or 3rd LC filter LCI thru/or LC3 was prepared in relation 
to each of the antenna terminal ANT, the sending-circuit terminal Tx, 
and the receiving-circuit terminal Rx, some of these three LC filter 
LCsl thru/or LCs3 may be omitted. 

[0061] Moreover, with the operation gestalt of illustration, although LC 
filter LCI thru/or LC3 constituted the 4th high-pass filter, even if it 
is the filter of what order, according to the frequency of the noise 
which it is going to remove, what constitutes a low pass filter or a 
band pass filter may be used for it. 
[0062] 

[Effect of the Invention] As mentioned above, according to this 
invention, in a high frequency part of switch, since the LC filter for 
noise rejection is inserted on a signal line, it can let an LC filter 



pass and the noise component contained in the high frequency signal on a 
signal line can be removed. Therefore, a noise like an electrostatic 
surge can be reduced, for example, for example, the damage to the high 
frequency circuit by the electrostatic surge can be reduced effectively. 
In addition, what is necessary is just to increase the number of stages 
of an LC filter, in order to heighten the noise rejection effectiveness. 
[0063] Moreover, the LC filter for such noise rejection Since it is 
prepared in the front-face top of the mult i layered circuit board with 
which a high frequency part of switch is equipped, or the interior While 
being able to prevent increasing an area required since this high 
frequency part of switch is mounted for an LC filter The component-side 
product which the wiring substrate for constituting the high frequency 
circuit containing a high frequency part of switch compared with the 
case where another components for a noise cure are used must give can be 
made small, and a cost cut can be aimed at. 

[0064] Moreover, although the noise rejection effectiveness is 
heightened the more the more an inductance value is small when an 
inductor tends to be inserted between a signal line and a ground and it 
is going to aim at the cure against a noise On the contrary, although an 
insertion loss becomes large and will have a bad influence on the 
property of a RF circuit Since it will be easy to take matching like 
this invention even if it makes an inductance value small if an LC 
filter is used, satisfactory, an inductance value can be made small and 
the noise rejection effectiveness can be heightened. 
[0065] Moreover, since an LC filter can be operated also as a matching 
equalization circuit, a matching equalization circuit can be made 
unnecessary, or it can simplify, and it becomes possible to make it 
contribute to reduction and a cost cut of a component-side product also 
by this. 

[0066] In this invention, if the LC filter for noise rejection is 
prepared in the interior of a mult i layered circuit board, it can attain 
the own miniaturization of a high frequency part of switch. 
[0067] Moreover, in this invention, if an LC filter is inserted on the 
part connected to the antenna terminal of a signal line, while being 
able to act effectively to the electrostatic surge which invades from an 
antenna and being able to reduce the damage to the high frequency switch 
by such electrostatic surge, the damage to a latter circuit can be 
reduced. 
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DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing l] It is the circuit diagram showing the circuitry with which 
the high frequency part of switch 1 by 1 operation gestalt of this 
invention is equipped. 

[Drawing 2] It is the perspective view showing the appearance of the 
high frequency part of switch 1 equipped with the circuitry shown in 
drawing 1 . 

[Drawing 3] It is the perspective view decomposing and showing the 
mult i layered circuit board 2 shown in drawing 2 . 
[Description of Notations] 

1 High Frequency Part of Switch 

2 Mult i layered Circuit Board 

3 Signal Line 

4-13 Insulating layer 

14-19, 21-27 Capacitor electrode 

20 Ground Electrode 

28-34 Electric conduction land 

35-43 Beer hall 

Tx Sending-circuit terminal 

Rx Receiving-circuit terminal 

ANT Antenna terminal 

GND Ground terminal 

C1-C8 Capacitor 

Dl The 1st diode 

D2 The 2nd diode 

SL1 The 1st transmission line 

SL2 The 2nd transmission line 

R Resistance 



LI - L6 Inductor 
LC1-LC3 LC filter 
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[Drawing l] 
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(54) HIGH FREQUENCY DEVICE 



PROBLEM TO BE SOLVED: To provide a high frequency device with which a 
circuit connected at the back of an antenna terminal can be surely- 
protected even when a high voltage noise invades. 
SOLUTION: A diplexer 11 is connected to an antenna terminal 10, the 
frequency components of a GSM band and a DCS band are multiplexed/ 
demultiplexed, and a circuit for handling the frequency component of the 
GSM band and a circuit for handling the frequency component of the DCS 
band are connected to the diplexer 11. In the circuit for the GSM band, 
a switch 13 for separating transmission and reception signals to the 
diplexer 11 is formed by using a diode 40, the diplexer 11 serially 
connects inductance 30 between the antenna terminal 10 and the switch 13 
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on the GSM side and parallelly connects a capacitor 31 and a varistor 32 
and further, one terminal of the varistor 32 is connected to a ground 
terminal 33. 
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CLAIMS 



[Claim(s) ] 

[Claim l] It is the high frequency device which was equipped with an 
antenna terminal, the diplexer linked to this antenna terminal, two or 
more switches linked to this diplexer, and the SAW filter and low pass 
filter linked to this switch, said switch used diode, and said diplexer 



used the varistor, formed, and connected said varistor to juxtaposition 
between said diodes and said antenna terminals. 

[Claim 2] A varistor is a high frequency device according to claim 1 
arranged on the circuit board. 

[Claim 3] A varistor is a high frequency device according to claim 2 
which is the laminating component which carried out the laminating of a 
ceramic layer and the electrode layer by turns. 

[Claim 4] A diplexer is the high frequency device according to claim 3 
which had the inductance, and a varistor and an inductance are one 
laminating component which carried out the laminating of a ceramic layer 
and the conductor layer by turns, and mounted this laminating component 
on the circuit board. 

[Claim 5] A varistor is a high frequency device according to claim 2 by 
which printing formation is carried out. 

[Claim 6] A varistor is a high frequency device according to claim 1 
constituted inside the circuit board which carried out the laminating of 
an electric conduction pattern and the ceramic layer. 
[Claim 7] A varistor is a high frequency device according to claim 1 
whose capacity rate of change in -10-75 degrees C is **0. 1% or less. 
[Claim 8] A varistor is a high frequency device according to claim 1 
which specific inductive capacity forms using 30 or less ceramic 
ingredient. 

[Claim 9] A varistor is a high frequency device according to claim 8 
which uses a zinc oxide as a principal component and adds Si compound as 
an accessory constituent. 

[Claim 10] It is the high frequency device according to claim 1 which is 
that to which a varistor carries out the laminating of a ceramic layer 
and the internal electrode layer by turns, a ceramic layer uses a zinc 
oxide as a principal component, and an internal electrode layer uses Ag 
as a principal component. 

[Claim 11] A diplexer is a high frequency device according to claim 1 
which has the varistor and capacitor linked to a grand terminal, and 
carries out parallel connection of the varistor between an antenna 
terminal and diode in the direction near said antenna terminal. 

[Translation done. ] 
* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 



1. This document has been translated by computer. So the translation may 
not reflect the original precisely. 

2. **** shows the word which can not be translated. 

3. In the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 

[0001] 

[Field of the Invention] This invention relates to the high frequency 
device which can be used for the antenna common vessel part of mobile 
communication equipment, such as a cellular phone, especially **, and a 
reception change. 
[0002] 

[Description of the Prior Art] Recently, in mobile communication 
equipment, such as a cellular phone, a noise which becomes a high 
voltage from an antenna terminal in an instant, such as static 
electricity, inputs, and it is recognized that there is risk of 
destroying an internal electrical circuit. 

[0003] Then, in JP, 2001-127663, A, as shown in drawing 6 , the high-pass 
filter 3 which consists of a capacitor and an inductance between the 
antenna terminal 1 and a switching circuit 2 is connected, and 
protection of a switching circuit 2 is aimed at. 
[0004] 

[Problem(s) to be Solved by the Invention] In mobile communication 
equipment, such as a cellular phone, a miniaturization progresses every 
year and the miniaturization is called for also for the device contained 
in inside. 

[0005] Moreover, in the above-mentioned high-pass filter 3, if it is 
going to enlarge the magnitude of attenuation outside a passband, a 
capacitor and an inductance must be connected to multistage. Moreover, 
an insertion loss not only becomes large, but a device will become large, 
if it connects with multistage in order to enlarge the magnitude of 
attenuation out of band. Therefore, it must compromise on a certain 
amount of property. 

[0006] However, when the high-voltage noise of the frequency near the 
signal passband invades, this high-pass filter 3 is passed and there is 
a possibility of trespassing upon the switching circuit 2 linked to the 
antenna terminal 1, and destroying. 

[0007] Then, this invention will aim at offering the high frequency 



device which can protect the circuit connected behind certainly, even if 
the high-voltage noise of the frequency near a signal passband invades. 
[0008] 

[Means for Solving the Problem] It has the following configurations, in 
order to attain the above-mentioned purpose. 

[0009] Especially invention of this invention according to claim 1 can 
protect the circuit containing diode in the high frequency device which 
has a diplexer using the switch and varistor which used diode by 
absorbing the high-voltage noise which connects a varistor to 
juxtaposition and invaded from the antenna between an antenna terminal 
and diode by the varistor. 

[0010] Invention of this invention according to claim 2 can arrange 
especially a varistor on the laminating ceramic substrate which carried 
out the laminating of a conductor pattern and the ceramic layer, and can 
form easily the high frequency device which has a varistor. 
[0011] Especially invention of this invention according to claim 3 can 
use the varistor of a desired property using the laminating varistor 
which carried out the laminating of a ceramic layer and the electrode 
layer by turns. 

[0012] As for a diplexer, in addition to a varistor, especially 
invention of this invention according to claim 4 has an inductance, a 
varistor and an inductance are formed with one laminating component 
which carried out the laminating of a ceramic layer and the conductor 
layer by turns, and it mounts on the circuit board, and while being able 
to attain a miniaturization, the high frequency device which has a 
desired property can be obtained. 

[0013] Printing formation especially of the varistor can be carried out 
on the circuit board, invention of this invention according to claim 5 
can attain low back-ization, and the applicability of mobile 
communication equipment spreads. 

[0014] Especially invention of this invention according to claim 6 

constitutes a varistor inside the laminating ceramic circuit board, 

productivity is good, low back-ization can be attained and the 

applicability of mobile communication equipment spreads. 

[0015] Since capacity rate of change is small using **0. 1% or less of 

varistor, capacity rate of change [ in / in especially invention of this 

invention according to claim 7 / -10-75 degrees C ] can make an 

insertion loss small, and it has the stable property. 

[0016] Using the varistor which specific inductive capacity formed 

especially using 30 or less ceramic ingredient, electrostatic capacity 

becomes small with 3pF or less, and invention of this invention 



according to claim 8 can control property degradation of a high 
frequency device. 

[0017] Especially invention of this invention according to claim 9 uses 
a zinc oxide as a principal component, produces a varistor using the 
ingredient which added Si compound as an accessory constituent, and 
becomes what has as small electrostatic capacity as 3pF or less. 
[0018] An internal electrode layer becomes what has a small insertion 
loss by using Ag with conductivity small as an internal electrode using 
the varistor which uses Ag as a principal component by especially 
invention of this invention according to claim 10 carrying out the 
laminating of a ceramic layer and the internal electrode layer by turns, 
and a ceramic layer using a zinc oxide as a principal component. 
[0019] Especially a diplexer has the varistor and capacitor linked to a 
grand terminal, and invention of this invention according to claim 11 
can carry out parallel connection of the varistor between an antenna 
terminal and diode in the direction near said antenna terminal, and can 
remove a high-voltage noise more certainly. 
[0020] 

[Embodiment of the Invention] (Gestalt 1 of operation) Hereafter, the 
gestalt 1 of operation is used and invention of this invention which is 
a publication especially claims 1-4, and 7-10 is explained. 
[0021] Drawing 1 is the circuit diagram of the high frequency device in 
the gestalt 1 of operation, and can be used as an antenna common machine 
in the GSM/DCS dual band cellular phone of the Europe cellular-phone 
specification. In drawing 1 , it is the diplexer (part enclosed with a 
drawing middle point line) which connected 10 to the antenna terminal 
and connected 11 to the antenna terminal 10, and the frequency component 
of a GSM band and a DCS band is separated spectrally and multiplexed. 
Moreover, the left-hand side of the part surrounded by the dotted line 
in drawing 1 is a circuit (inside A of drawing) which deals with the 
frequency component of a GSM band, and right-hand side is a circuit 
(inside B of drawing) which deals with the frequency component of a DCS 
band. In each circuit, the switches 13 (part enclosed with the alternate 
long and short dash line in drawing) and 14 which carve ** and an input 
signal into a diplexer 11 are connected, and the low pass filters (it 
considers as Following LPF) 15 and 16 from which the harmonic content of 
a sending signal is removed, and SAW filters 17 and 18 which make each 
band a passband are connected to these switches 13 and 14. And terminals 
19, 20, 21, and 22 are connected to each filters 15, 16, 17, and 18. 
[0022] A diplexer 11 is seen from the antenna terminal 10, connects an 
inductance 30 to a serial between the antenna terminal 10 and a switch 



13 at the GSM side, and connects a capacitor 31 and a varistor 32 to 
juxtaposition. Moreover, while seeing from the antenna terminal 10 and 
connecting capacitors 34 and 35 to a serial between the antenna terminal 
10 and a switch 14 at the DCS side, the series circuit of an inductance 
36 and a capacitor 37 is connected to juxtaposition between a capacitor 
34 and 35. Furthermore, the end of a varistor 32 is connected to the 
grand terminal 33. 

[0023] A switch 13 connected the series circuit of an inductance 42 and 
a capacitor 43 to diode 40 and juxtaposition, and has connected the 
capacitor 44 to juxtaposition between an inductance 41 and a terminal 23 
while it connects diode 40 and an inductance 41 to a serial between the 
antenna terminal 10 and a terminal 23. Moreover, while connecting an 
inductance 45 to a serial between the antenna terminal 10 and SAW filter 
17, the circuit which becomes juxtaposition from a capacitor 46, diode 
47, a capacitor 48, and an inductance 49 is connected. And the capacitor 
50 is connected to juxtaposition between diode 40 and an inductance 45. 
[0024] The sectional view of the high frequency device in the gestalt 1 
of this operation to drawing 2 is shown. 

[0025] In drawing, 60 is the laminating ceramic circuit board and forms 
the antenna terminal 10, switches 13 (except for diode 64), and 14, and 
LPF 15 and 16 in the interior and a peripheral face by carrying out the 
laminating of the ceramic layer 62 and the conductor pattern 63 by turns 
(not shown). Moreover, the diplexer 11 forms the part except a varistor 
32 and an inductance 36 in the interior of the laminating ceramic 
circuit board 60. And the laminating compound device 61 of diode 64, SAW 
filter 65, a varistor 32, and an inductance 36 was formed in the front 
face, and the circuit shown in drawing 1 is realized. 
[0026] As for the laminating compound device 61, an external electrode 
is formed in the both-ends side of a layered product where the 
laminating of a ceramic layer and the internal electrode layer was 
carried out by turns. Specific inductive capacity is as small as 30 or 
less, specifically uses a zinc oxide as a principal component, and forms 
the ceramic layer which constitutes a varistor 32 using the varistor 
ingredient which added Si compound as an accessory constituent. Moreover, 
an internal electrode layer is formed using the metal which uses low Ag 
or low Ag of conductivity as a principal component. And not only 
electrostatic capacity is small, but by taking such a configuration, the 
capacity rate of change in -10-75 degrees C can obtain **0. 1% or less 
and the small varistor 32 with 3pF or less. When it usually acts as a 
capacitor at the time of use and the high-voltage noise has invaded, a 
varistor 32 demonstrates the function of varistor original and removes a 



high-voltage noise. 

[0027] That is, when high-voltage noises, such as static electricity, 
have invaded from the antenna terminal 10, this high-voltage noise can 
be first removed by the varistor 32, and only the required signal can be 
transmitted to the switch 13. 

[0028] Therefore, the high diodes 40 and 47 and high SAW filter 17 of 
possibility that a property will deteriorate by the high-voltage noise 
can be protected certainly, and the high frequency device excellent in 
dependability can be obtained. 

[0029] As a cure against a high-voltage noise, even if it connects a 
varistor to juxtaposition between the antenna terminal 10 and a diplexer 
11, it can carry out here. However, if it becomes very difficult to take 
adjustment with other circuits which constitute a high frequency device 
if the electrostatic capacity which a varistor has is large and the 
capacity rate of change to a temperature change is large and adjustment 
cannot be taken, an insertion loss will become large and the property of 
a high frequency device will deteriorate. However, in the gestalt 1 of 
this operation, in consideration of the electrostatic capacity of this 
varistor 32, it will design for the configuration on which a varistor 32 
is made to act also as a capacitor, and since it becomes the thing 
excellent also in adjustment with other circuits, it becomes the small 
high frequency device of an insertion loss not to mention removal of a 
high-voltage noise. 

[0030] Furthermore, that a varistor 32 acts as a capacitor, and by 
constituting a varistor 32 and an inductance 36 from one laminating 
component, the functions formed in the laminating ceramic circuit board 
60 can be reduced, and a miniaturization can be attained. 
[0031] Moreover, in the gestalt 1 of this operation, a varistor 32 is 
formed only in the circuit by the side of GSM whose passage frequency 
band is about 900MHz, and it has not prepared in the circuit by the side 
of DCS whose passage frequency band is about 1. 8GHz. This originates in 
the circuitry of a diplexer 11. That is, the high-pass filter is formed 
in the part nearest to the antenna terminal 10 of a DCS side circuit by 
the inductance 36 and the capacitor 34. That is, the high-voltage noise 
of a frequency with a usually as low frequency as about 500MHz can be 
invaded no longer. When the high-pass filter is not temporarily formed 
in the part near the antenna terminal 10, after also taking the 
electrostatic capacity into consideration, it is desirable like the 
circuit by the side of GSM in the gestalt 1 of this operation to carry 
out parallel connection of the varistor. 

[0032] In addition, SAW filter 65 contains SAW filters 17 and 18 in one 



package. 

[0033] (Gestalt 2 of operation) the gestalt 2 of following book 

operation — using — this invention — especially claim 5 is explained. 

[0034] Drawing 3 is the plan of the high frequency device in the gestalt 

2 of this operation. Since the circuitry is the same as that of what was 

shown with the gestalt 1 of operation, explanation is omitted. 

[0035] The difference between the gestalt 2 of this operation and the 

gestalt 1 of operation is the configuration of a varistor 32. 

[0036] In the gestalt 2 of this operation, after a varistor 32 prints 

the varistor ingredient shown with the gestalt 1 of operation and prints 

an electrode on this, it is formed in the front face of the laminating 

ceramic circuit board 60 by heat-treating. 

[0037] Therefore, a high frequency device can be formed into the low 
back as compared with the gestalt 1 of operation, and the applicability 
of mobile communication equipment will spread. 

[0038] (Gestalt 3 of operation) the gestalt 3 of the following and 
operation — using — this invention — especially invention according 
to claim 6 is explained. 

[0039] Drawing 4 is the sectional view of the high frequency device in 
the gestalt 3 of this operation. Since the circuitry is the same as that 
of what was shown with the gestalt 1 of operation, explanation is 
omitted. 

[0040] The difference between the gestalt 3 of this operation and the 
gestalt 1 of operation is the configuration of a varistor 32. 
[0041] In the gestalt 3 of this operation, as shown in drawing 4 , the 
laminating of the ceramic layer 62 and the conductor pattern 63 is 
carried out, in case the laminating ceramic circuit board 60 which has 
the antenna terminal 10, a diplexer 11, switches 13 and 14, and LPF 15 
and 16 in the interior or a peripheral face is formed, the laminating of 
the ceramic layer 66 and the internal electrode layer 67 which were 
formed with the varistor ingredient is carried out similarly, and the 
varistor 32 is formed in the interior of the laminating ceramic circuit 
board 60. 

[0042] Therefore, a high frequency device can be formed into the low 
back as compared with the gestalt 1 of operation, and since there is no 
need of forming a varistor 32, specially as well as the ability to 
extend application to mobile communication equipment after forming the 
laminating ceramic circuit board 60, it becomes the thing excellent in 
productivity. 

[0043] (Gestalt 4 of operation) the gestalt 4 of the following and 
operation — using — this invention — especially invention according 



to claim 11 is explained. 

[0044] Drawing 5 is the circuit diagram of the high frequency device in 
the gestalt 4 of operation, and can be used as an antenna common machine 
in the GSM/DCS dual band cellular phone of the Europe cellular-phone 
specification. In drawing 5 , it is the diplexer (part enclosed with a 
drawing middle point line) which connected 10 to the antenna terminal 
and connected 11 to the antenna terminal 10, and the frequency component 
of a GSM band and a DCS band is separated spectrally and multiplexed. 
Moreover, the left-hand side of the part surrounded by the dotted line 
in drawing 5 is a circuit (inside A of drawing) which deals with the 
frequency component of a GSM band, and right-hand side is a circuit 
(inside B of drawing) which deals with the frequency component of a DCS 
band. In each circuit, the switches 13 (part enclosed with the alternate 
long and short dash line in drawing) and 14 which carve ** and an input 
signal into a diplexer 11 are connected, and LPF 15 and 16 which removes 
the harmonic content of a sending signal, and SAW filters 17 and 18 
which make each band a passband are connected to these switches 13 and 
14. And terminals 19, 20, 21, and 22 are connected to each filters 15, 
16, 17, and 18. 

[0045] A diplexer 11 connects an inductance 30 to a serial between the 
antenna terminal 10 and a switch 13 at the GSM side, when it sees from 
the antenna terminal 10, and it connects Capacitors 31a and 31b and a 
varistor 32 to juxtaposition. Moreover, while seeing from the antenna 
terminal 10 and connecting capacitors 34 and 35 to a serial between the 
antenna terminal 10 and a switch 14 at the DCS side, the series circuit 
of an inductance 36 and a capacitor 37 is connected to juxtaposition 
between a capacitor 34 and 35. The end of a varistor 32 and capacitor 
31b is connected to the grand terminals 33 and 38. 

[0046] Since a switch 13 is the same configuration as the gestalt 1 of 
operation, it omits the explanation. 

[0047] In the gestalt 4 of this operation, it has the varistor 32 and 
capacitor 31b which connect an end to the grand terminals 33 and 38 in a 
diplexer 11 into the part which the signal by the side of GSM is **(ed), 
and is received. Thus, in the part which a signal is **(ed) the GSM side 
of a diplexer 11 and is received, when there are two or more capacitor 
31b and the varistors 32 which connect an end to the grand terminals 33 
and 38, a high-voltage noise can be more quickly removed by arranging a 
varistor 32 into the part nearest to the antenna terminal 10. 
[0048] Also in the gestalt 4 of this operation, a varistor 32 becomes 
the small thing of an insertion loss by usually acting as a capacitor at 
the time of use, and designing a high frequency device in consideration 



of electrostatic capacity. 

[0049] Moreover, the concrete configuration of a high frequency device 
may take which gestalt shown in the gestalten 1-3 of the above-mentioned 
implementation in this case. 

[0050] In addition, in the gestalten 1-4 of the above-mentioned 
implementation, although shown taking the case of the application to GSM 
/ DCS dual band system Even if this invention is not limited to this and 
are a single band and a triple band, about the required thing of a cure 
to the high-voltage noise which invades from an antenna terminal The 
same effectiveness is acquired by connecting a varistor to juxtaposition 
between an antenna terminal and the circuit linked to this antenna 
terminal. 
[0051] 

[Effect of the Invention] Even if the high-voltage noise of the 
frequency near a signal passband invades from an antenna terminal above 
according to this invention, the high frequency device which can protect 
certainly the circuit connected behind can be offered. Furthermore, it 
becomes the small thing of an insertion loss by making a varistor 
usually act as a capacitor at the time of use. 
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DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing l] The circuit diagram of the high frequency device in the 
gestalten 1-3 of operation of this invention 

[Drawing 2] The sectional view of the high frequency device in the 
gestalt 1 of operation of this invention 

[Drawing 3] The plan of the high frequency device in the gestalt 2 of 
operation of this invention 



[Drawing 4] The sectional view of the high frequency device in the 
gestalt 3 of operation of this invention 

[Drawing 5] The circuit diagram of the high frequency device in the 
gestalt 4 of operation of this invention 

[Drawing 6] The circuit diagram of the conventional high frequency 
device 

[Description of Notations] 

10 Antenna Terminal 

11 Diplexer 

13 Switch 

14 Switch 

15 LPF 

16 LPF 

17 SAW Filter 

18 SAW Filter 

19 Terminal 

20 Terminal 

21 Terminal 

22 Terminal 

23 Terminal 

30 Inductance 

31 Capacitor 

32 Varistor 

33 Grand Terminal 

34 Capacitor 

35 Capacitor 

36 Inductance 

37 Capacitor 

40 Diode 

41 Inductance 

42 Inductance 

43 Capacitor 

44 Capacitor 

45 Inductance 

46 Capacitor 

47 Diode 

48 Capacitor 

49 Inductance 

50 Capacitor 

60 Laminating Ceramic Circuit Board 

61 Laminating Compound Device 



62 Ceramic Layer 

63 Conductor Pattern 

64 Diode 

65 SAW Filter 

66 Ceramic Layer 

67 Internal Electrode Layer 
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CLAIMS 



[Claim(s) ] 

[Claim l] In order to protect an electrical circuit from a high-voltage 
pulse, it is the electrical filter which filters low frequency. Said 
electrical filter (l) is inserted in the signal path between the 
electrical circuits (3) containing an antenna connector (2) and a radio 
frequency eliminator at a serial. Said electrical filter (l) is an 
electrical filter characterized by having the high-pass filter which has 
cut-off frequency lower than the minimum cut-off frequency of said radio 
frequency eliminator in said electrical circuit. 
[Claim 2] It is an electrical filter according to claim 1. It is 
characterized by said antenna connectors (2) and said electrical 
circuits (3) being some communication devices. 
[Claim 3] It is an electrical filter according to claim 2. It is 
characterized by said communication device being a mobile phone. 
[Claim 4] It is an electrical filter according to claim 3. It is 
characterized by said mobile phone being a mobile phone of a single 
frequency band or n frequency band (n= 1, 2 and 3, — ). 
[Claim 5] It is an electrical filter according to claim 3. It is 
characterized by said mobile phone being a mobile phone in a single mode 
or n mode (n= 1, 2 and 3, — ). 

[Claim 6] It is an electrical filter according to claim 2. It is 
characterized by said communication device being a cordless telephone. 
[Claim 7] It is an electrical filter according to claim 2. It is 
characterized by said communication device being a satellite telephone. 
[Claim 8] It is an electrical filter according to claim 2. It is 
characterized by said communication device being a card telephone. 
[Claim 9] It is an electrical filter given in any 1 term of claim 3 
thru/or claim 8. Said radio frequency eliminator is characterized by 
separating at least two different radio frequencies. 
[Claim 10] It is a communication device according to claim 2. It is 



characterized by the 1st part of said electrical circuit (3) being a 
radio-signal filter, transmission/reception switch, a radio-signal 
transmitter, or a reception input. 

[Claim 11] It is a high-pass filter according to claim 2. It is 

characterized by including at least one inductance in a serial path at a 

juxtaposition path including at least one capacitance. 

[Claim 12] It is a high-pass filter according to claim 2. It is 

characterized by including at least one resistance in a serial path at a 

juxtaposition path including at least one capacitance. 

[Claim 13] It is a high-pass filter according to claim 2. It is 

characterized by including at least one inductance in a serial path at a 

juxtaposition path including at least one resistance. 

[Claim 14] It is a high-pass filter according to any 1 term of claim 11 

thru/or claim 13. It is characterized by including the combination of a 

component given in a serial path and a juxtaposition path at said claim. 

[Claim 15] It is a high-pass filter according to any 1 term of claim 11 

thru/or claim 14. It is characterized by consisting of discrete devices 

of the signal path between said antenna connectors and said electrical 

circuits. 

[Claim 16] It is a high-pass filter according to any 1 term of claim 11 
thru/or claim 14. It is characterized by being accumulated into a radio 
frequency eliminator as a single multilayer component. 
[Claim 17] It is a high-pass filter according to any 1 term of claim 11 
thru/or claim 14. It is characterized by being accumulated into a radio 
frequency eliminator as a thin film. 

[Claim 18] It is a high-pass filter according to claim 15 or claim 17. 
It is characterized by a high-pass filter and said radio frequency 
eliminator concerned consisting of same ingredients. 

[Claim 19] It is an electrical filter according to any 1 term of claim 
11 thru/or claim 14. Said high-pass filter is characterized by being the 
combination of a discrete device, a multilayer component, or a thin film. 
[Claim 20] It is an electrical filter according to claim 4. Said high- 
pass filter has one capacitance for a serial path. It is the 
configuration of having one inductor for a juxtaposition path. The first 
element is most characterized by being a diplexer for a dual band 
telephone in said electrical circuit. 

[Claim 21] It is an electrical filter according to claim 4. Said high- 
pass filter has one capacitance for a serial path. It is the 
configuration of having one inductor for a juxtaposition path. The first 
element is most characterized by being a transmit/receive switch for a 
dual band telephone in said electrical circuit. 



[Translation done. ] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] 

This invention relates to the electrical filter for filtering low 
frequency, in order to protect an electronic circuitry from a high- 
voltage pulse. Furthermore, this invention relates to protection of the 
electrical circuit inside a communication device. 
[0002] 

[Description of the Prior Art] 

Building the 1st main antenna connector and the communication device 
(for example, mobile phone) which has another antenna connector further 
in order to extend an antenna is known for the conventional technique. 
The 1st main antenna is usually offered with telephone, and is in the 
condition of generally having connected in almost all cases. The antenna 
of another, for example, the external antenna used in an environment in 
the car, is removed ** picking mostly, and when using in the car at the 
time of a drive, only in the case of a special application, it is 
connected to a communication device. But an antenna connector must be 
able to be simply used, in order to enable it to attach one more antenna 
quickly. Therefore, it is installed by being thrust through an 
additional antenna connector or being inserted mostly, in the outside 
front face of a communication device by the antenna. 
[0003] 

The antenna connector on the front face of an outside is a high-voltage 
pulse, for example, the interface which cannot be influenced very easily 
of ESD. ESD may reduce the sensibility and output voltage of a receiver. 
Furthermore, ESD may give a damage to the component inside a 



communication device. 
[0004] 

Moreover, a dual band mobile phone is appearing on the market in a 
commercial scene increasingly. For example, a dual band mobile phone can 
treat two different frequencies, such as 900MHz, 1800MHz or 900MHz, and 
1900MHz. In this low frequency band field or the range of a high- 
frequency band receiver, the same problem as the above-mentioned about 
ESD arises. This is for using a surface acoustic filter. In order to 
lower the sensibility to ESD, a nonlinear device is added in a signal 
path. Diode, a varistor, or a spark gap can be used for a nonlinear 
device. 
[0005] 

[Problem (s) to be Solved by the Invention] 

The addition of a nonlinear device can become the cause which a higher 
harmonic produces in a transmitter path. When the tolerance of these 
capacitance, an inductance, and the actual value of resistance is large, 
loss will be changed, therefore the sensibility of a receiver will be 
changed. 
[0006] 

Furthermore, no matter what component it may add, the increment in loss, 
and the sensibility of a receiver and the fall of output power are 
brought about. The increment in loss takes place for the mismatching 
produced by the power losses by the Q value to which the component was 
limited, or these components. 
[0007] 

Therefore, the purpose of this invention is offering the electrical 
filter which decreases ESD sensibility, without causing the increment in 
loss, and generating of a higher harmonic. 
[0008] 

[Means for Solving the Problem] 

Instruction of claim 1 can attain the above-mentioned purpose. 
[0009] 

According to claim 1, there is an advantage that ESD protection is 
offered about a low frequency band, a high-frequency band, or other 
frequencies that exist between them. 
[0010] 

Furthermore, an electrical filter has the advantage that it may be built 

with a discrete device, and you may be accumulated and built. 

[0011] 

Moreover, the electrical filter for ESD protection has the advantage 
that operation is easy and does not need the mechanical means for more 



than this, for example, protection. Furthermore, the user of a mobile 
phone has the advantage of remaining as it is and being in the condition 
that it can already use, for example, even if the user itself does not 
have to do management of protection and does not give a safeguard any 
more by the user. 
[0012] 

Furthermore, the gestalt of advantageous operation is included in claim 

1 - claim 21. 

[0013] 

According to claim 15, there is an advantage that a discrete device can 
arrange near the antenna connector. An electronic circuitry can be 
further protected from all high-voltage pulses by this. 
[0014] 

It is because this with the advantage that a single multilayer component 
can be used can adjust the high-pass filter component accumulated by the 
multilayer circuit or the thin film with low pass filter crossroads and 
high-pass filter crossroads according to an individual, respectively 
according to claim 16 and claim 17. 
[0015] 

Therefore, it is rare for constraint of a design to arise by the limited 
component constant. Furthermore, when built with the same ingredient, 
the same temperature, and variation, this is applied to all components. 
[0016] 

[Embodiment of the Invention] 

Hereafter, in drawing 1 a and drawing 1 b, this invention is shown in a 

detail. 

[0017] 

The antenna connector 2 and electrical circuit 3 for connecting an 
antenna are connected through the signal path. The antenna connector 2 
is connected to the signal path through the port 11. Here, an antenna 
connector connects similarly the antenna of one antenna or the interior, 
and the exterior, and is used. When the antenna of the interior and the 
exterior needs to be connected and used, in order to switch the antenna 
of the interior and the exterior, the additional antenna switch SW is 
required. This is shown in drawing 1 b and the antenna switch SW 
accomplishes some antenna connectors 2. The further port 12 is formed in 
order to connect an electrical circuit 3 to a signal path. 
[0018] 

furthermore, drawing lb — half a block diagram — it is drawing which 
expressed typically. Here, in the gestalt of suitable operation, the No. 
1 first component of the electrical circuit 3 connected to a signal path 



through a port 12 is a diplexer 30. 
[0019] 

Here, the arrangement of the typical diplexer 30 which has the low pass 
filter crossroads 31 which provide with a 900MHz frequency band the 
output port 3 which dissociates and corresponds, for example, and the 
high-pass filter crossroads 32 which provide with the bandwidth of 
1800MHz the output port 2 which dissociates and corresponds is shown. 
Since arrangement of a diplexer is well found with the conventional 
technique, the arrangement of a diplexer shown here is what [ only ] was 
chosen as an example. Special arrangement of such a diplexer 30 is 
indicated by the specification of "Dual band (GSM-DCS1800) Chip 
Multilayer Frequency Separator SLF-090 EN from Hitachi Metals, Ltd., and 
Tottori Works. * 
[0020] 

However, selection of arrangement of the diplexer as an electrical 
circuit says again that it is not what limits the range of invention. 
Arrangement like a triplexer or an equivalent throat may be used 
similarly. This invention may be used about all the cases required to 
protect an electrical circuit to the high-voltage pulse from an antenna 
connector where it is assumed. 
[0021] 

Furthermore, a high-pass filter can be used about an electrical circuit 
3. The first element of No. 1 in this electrical circuit 3 is a single 
band eliminator or n band eliminator (n is 1, 2, and 3 here — the 
frequency band for multiplex is meant), and has GSM900 which has the 
bandwidth of 890MHz - 960MHz, GSM1800 which has the bandwidth of 1710MHz 
- 1880MHz, or PCS1900 which has the bandwidth of 1850MHz - 1990MHz. 
[0022] 

Furthermore, the above-mentioned arrangement may be combined and used, 
and in this case, the No. 1 first element of an electrical circuit is a 
single mode or n mode-separation machine (n is 1, 2, and 3 — the 
multiplex mode is meant), and it has GSM, AMPS, IS-95, DECT, a satellite 
telephone, or UMTS as such an element. 
[0023] 

The No. 1 first element of such an electrical circuit may be all kinds 
of the transmitter or receiver for all switch matrices like 
transmission/reception switch, or radio-signal processing again. 
[0024] 

An example of the example which can realize this invention is use in the 
PC environment, and if a card telephone (for example, PCMCIA card 
telephone) is inserted in the PC environment, it can use all the above- 



mentioned various modes and methods by the card telephone. 
[0025] 

In the suitable operation gestalt of this invention, the electrical 
filter for ESD protection is a high-pass filter which consists of the 
1st capacitor CI and 1st inductor LI, as shown in drawing 1 b. Series 
connection of this capacitor CI is carried out to a signal path, and the 
direct-current decoupling between the common antenna connector 11 and 
the electrical circuit port 12 is obtained by this. An inductor LI is 
connected between a common signal path and a ground, and the main effect 
of ESD protection is acquired by this. Close differentiates first the 
ESD pulse to which it came by CI, and connects it with a ground too 
hastily by LI. It depends on the induct ivity and Q value of LI for the 
energy connected with a ground too hastily greatly. Therefore, CI and LI 
need to be designed careful so that an ESD pulse may be lowered even to 
safe level, at the same time it suppresses insertion to the minimum, of 
course, the high-pass filter which consists of CI and LI is a very 
simple high-pass filter, it can also come out and realize using 
additional capacitance, an inductance, and resistance, and, thereby, ESD 
protection can raise a highpass property. Furthermore, the line loss 
characterized to resistance, all parasitic capacitance, or an inductance 
arises according to the serial of a there, and a juxtaposition path. 
Anyway, capacitance and an inductance can be replaced by Resistance R 
and a high-pass filter property can be acquired. 
[0026] 

According to the suitable configuration, the No. 1 first element of the 
electrical circuit 3 inside a dual band mobile phone is a diplexer 30 as 
mentioned above. This diplexer 30 may be realized by the discrete device, 
the single multilayer component, or the thin film. Such a diplexer 30 
means that it is single equipment realized with the same ingredient 
including all required elements. In "Dual band (GSM-DCS1800) Chip 
Multilayer Frequency Separator SLF-090 EN from Hitachi Metals, Ltd., and 
Tottori Works", an example is describing this on specification again. 
[0027] 

The further side face of this invention is included in such [ a high- 
pass filter 1 / again ] a diplexer 30. The same ingredient as the 
element of a diplexer 30 can be used for all the elements of a high-pass 
filter 1, and the further advantage is acquired by this. It can actually 
be considered that a high-pass filter 1 and a diplexer 30 are one new 
equipment which has an output port 2 and an output port 3 in an input 
port list. The advantage of such new equipment is not needing the 
discrete device beyond this for implementation. 



[0028] 

However, in order to realize a high-pass filter, it can use combining a 
discrete device and a multilayer component. This is realized as follows. 
That is, the inductance of a juxtaposition path is realized inside the 
multilayer component in the diplexer of the next step to the capacitance 
of a serial path being a discrete device. In addition, all combination 
can be assumed. 
[0029] 

Another further side face of this invention can also make each element 
from the high-pass filter within a switch matrix, for example, the unit 
which has a multilayer component like transmission/reception switch 
built with the GaAs ingredient. 

[0030] 

With the gestalt of suitable operation of this invention, a high-pass 
filter 1 is realized using CI whose a capacitance value is 6. 8pF, and LI 
whose an inductance value is 0.015 microhenries. Moreover, the diplexer 
30 in the conventional technique currently described on the 
specification of "Dual band (GSM-DCS1800) Chip Multilayer Frequency 
Separator SLF-090 EN from Hitachi Metals, Ltd. , and Tottori Works" is 
used. However, it should not pass over this to what was chosen as an 
example, but it should be said that it is only an example of selection 
of a value. 
[0031] 

Hereafter, this invention is described to a detail by drawing 2 . 
[0032] 

Drawing 2 is drawing showing the curves V2 and V3 of the output 
characteristics of operation obtained from the port 2 and the port 3 
about the above-mentioned configuration shown by drawing 1 b. A x axis 
expresses frequency "FREQUENCY" (a unit is measured by Heltz), and the 
y-axis expresses electrical-potential-difference "VOUT". Finally, two 
curves are seen in drawing 2 . Here, V2_dB shows the electrical 
potential difference in the output port 2 in high-pass filter crossroads, 
and V3_dB shows the electrical potential difference in the output port 3 
in low filter crossroads. According to this invention, the cut-off 
frequency of the added high-pass filter 1 is 498MHz. The cut-off 
frequency of this high-pass filter is a frequency lower than the lowest 
frequency in both diplexer filter crossroads. This means that the effect 
decreases and the attenuation to a diplexer from a high bandwidth filter 
actually decreases, so that spacing of the cut-off frequency of the 
added high-pass filter 1 and the cut-off frequency of a diplexer 30 is 
large. In the example which chose the point, attenuation is 0. 3dB or 



less. 
[0033] 

In drawing 4 , a high-pass filter is used combining 
transmission/reception switch as the No. 1 first component of an 
electrical circuit [ in / in the gestalt of another suitable operation 
of this invention / the interior of GSM900 / 1800 dual band mobile 
phone ]. Here, the high-pass filter 1 which has C2 of a with Ca 1 of 
with a capacitance value [ of 22pF ], LI [ with an inductance value / of 
0.1 microhenries ], and a capacitance value [ of 22pF ] addition in a 
serial path is realized. The combination of such a high-pass filter [ in 
/ most / the signal path to the first element (here transmit/receive 
switch 4) ] 1 of an electrical circuit 3 is shown in drawing 4 from the 
antenna connector 2. 
[0034] 

In following drawing 3 a and drawing 3 b, a x axis expresses time amount 
"TIME" (a unit is a second), and the y-axis expresses electrical- 
potential-difference "V0UT" in both ports. Furthermore, sign v (l) means 
the electrical potential difference of a port 1, and as shown in drawing 
like the point, v (2) and v (3) mean the electrical potential difference 
of a port 2 and a port 3, respectively. 
[0035] 

In drawing 3 a, the simulation result of an ESD pulse is shown and it 
normalizes like the output signal wave of an ESD generator. The waveform 
characteristic of such a normalized ESD pulse is an international 
standard IEC. 61000-4-2 and 1995-01 It sets and is describing in the 
detail. Drawing 3 b is drawing showing an improvement of the ESD 
protection realized using the configuration chosen as mentioned above. 
In the case of the above-mentioned diplexer 30 which has any value, an 
ESD pulse is spread, without decreasing almost through the low pass 
filter crossroads 31 of a diplexer 30. The ESD pulse which passed 
through the high-pass filter crossroads 32 decreases to about 1/2.5. In 
the case of the above-mentioned diplexer 30, the ESD pulse which passed 
through the low pass filter crossroads 31 decreases to about 1/8, and 
the ESD pulse which passed through the high-pass filter crossroads 32 
also decreases to about 1/8. 
[0036] 

Furthermore, it is said again that this invention is not what is 
restricted to the gestalt and example of the specific operation 
indicated on these specifications. That is, correction and modification 
of this invention do based on the instruction included in detailed 
explanation. 



[Brief Description of the Drawings] 

In the component and port which were displayed all over different 
drawing, the element of the same display means the same element. 
[Drawing 1 a] 

It is drawing which expressed the block diagram containing claim 1 

typically. 

[Drawing 1 b] 

half the block diagram of the signal path of a dual band mobile phone — 
it is drawing which expressed typically. 
[Drawing 2] 

It is drawing showing the curves V2 and V3 of the output characteristics 
of a diplexer of operation. 
[Drawing 3 a] 

It is drawing showing the simulation result of the normalized ESD pulse. 
[Drawing 3 b] 

It is drawing showing the simulation result and pulse response result of 
an ESD pulse in the output port of a diplexer which were used by this 
invention, and which were normalized. 
[Drawing 4] 

half the block diagram of the signal path of a dual band mobile phone — 
it is drawing 2 which expressed typically. 
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WRITTEN AMENDMENT 



[Procedure revision] 

[Filing Date] September 26, Heisei 13 (2001. 9.26) 

[Procedure amendment l] 

[Document to be Amended] Specification 

[Item(s) to be Amended] Claim 

[Method of Amendment] Modification 

[The contents of amendment] 

[Claim(s) ] 

[Claim 1] 

It is a communication device, 



Antenna connector (2) , 

the radio frequency eliminator (30) of the next step — it is — at 
least — the 1st output port (port 3) and the 2nd output port (port 2) - 

- further — another port (12) — containing — the above — obtaining - 

- one port (12) and signal path — minding — a radio frequency 
eliminator (30) connectable with an antenna connector (2), 
Preparation, 

Said radio frequency eliminator (30), 

The 1st filter crossroads between said another port (12) and said 1st 
output port (port 3) for separating the range of the 1st frequency with 
each 1st cut-off frequency (31), 

The 2nd filter crossroads between said another port (12) and said 2nd 
output port (port 2) for separating the range of the 2nd frequency with 
each 2nd cut-off frequency higher than said 1st cut-off frequency (32), 
It ****, 

One high-pass filter (l) which will be accepted in order to protect said 
radio frequency eliminator (30) to the high-voltage pulse from said 
antenna connector (2) is inserted in said signal path between one port 
(12) which will be an antenna connector (2) and said radio-frequency 
eliminator (30) eliminator [ said ] Accepted, 

Said another high-pass filter (l) has cut-off frequency lower than the 
1st cut-off frequency of the radio frequency eliminator (30) of the next 
step, 

The communication device characterized by things. 

[Claim 2] It is a communication device according to claim 1, 

It is characterized by said communication device being a mobile phone. 

[Claim 3] It is a communication device according to claim 2, 

It is characterized by said mobile phone being a mobile phone of a 

single frequency band or n frequency band (n= 1, 2 and 3, — ). 

[Claim 4] It is a communication device according to claim 2, 

It is characterized by said mobile phone being a mobile phone in a 

single mode or n mode (n= 1, 2 and 3, — ). 

[Claim 5] It is a communication device according to claim 1, 

It is characterized by said communication device being a cordless 

telephone. 

[Claim 6] It is a communication device according to claim 1, 

It is characterized by said communication device being a satellite 

telephone. 

[Claim 7] It is a communication device according to claim 1, 

It is characterized by said communication device being a card telephone. 

[Claim 8] It is a communication device according to claim 1, 



It is characterized by said radio frequency eliminator (30) being a 
radio-signal filter, transmission/reception switch, a radio-signal 
transmitter, or a reception input. 

[Claim 9] It is a communication device according to claim 1, 
Said high-pass filter is characterized by including at least one 
inductance in a serial path at a juxtaposition path including at least 
one capacitance. 

[Claim 10] It is a communication device according to claim 1, 
Said high-pass filter is characterized by including at least one 
resistance in a serial path at a juxtaposition path including at least 
one capacitance. 

[Claim 11] It is a communication device according to claim 1, 
Said high-pass filter is characterized by including at least one 
inductance in a serial path at a juxtaposition path including at least 
one resistance. 

[Claim 12] It is a communication device given in any 1 term of claim 9 
thru/or claim 11, 

Said high-pass filter is characterized by including the combination of a 
component according to claim 9 to 11 in a serial path and a 
juxtaposition path. 

[Claim 13] It is a communication device given in any 1 term of claim 9 
thru/or claim 12, 

Said high-pass filter is characterized by consisting of discrete devices 
of the signal path between said antenna connectors and said wireless 
eliminators. 

[Claim 14] It is a communication device given in any 1 term of claim 9 
thru/or claim 12, 

Said high-pass filter is characterized by being accumulated into a radio 
frequency eliminator as a single multilayer component. 
[Claim 15] It is a high-pass filter according to any 1 term of claim 10 
thru/or claim 13, 

The high-pass filter concerned is characterized by being accumulated 
into a radio frequency eliminator as a thin film. 
[Claim 16] It is a communication device according to claim 13 or 15, 
It is characterized by said high-pass filter and said radio frequency 
eliminator consisting of same ingredients. 

[Claim 17] It is a communication device given in any 1 term of claim 9 
thru/or claim 12, 

Said high-pass filter is characterized by being the combination of a 
discrete device, a multilayer component, or a thin film. 
[Claim 18] It is a communication device according to claim 3, 



Said high-pass filter (l) has one capacitance for a serial path, 
It is the configuration of having one inductor for a juxtaposition path, 
It is characterized by said radio frequency eliminator (30) being a 
diplexer for a dual band telephone. 

[Claim 19] It is a communication device according to claim 3, 

Said high-pass filter (l) has one capacitance for a serial path, 

It is the configuration of having one inductor for a juxtaposition path, 

It is characterized by said radio frequency eliminator (30) being a 

transmit/receive switch for a dual band telephone. 

[Procedure amendment 2] 

[Document to be Amended] Specification 

[Item(s) to be Amended] 0001 

[Method of Amendment] Modification 

[The contents of amendment] 

[0001] 

[Field of the Invention] 

This invention relates to the communication device which has an antenna 
connector and a radio frequency eliminator with a different frequency 
domain in at least two output ports. Furthermore, this invention relates 
to protection of the radio frequency eliminator in such a communication 
device. 

[Procedure amendment 3] 

[Document to be Amended] Specification 

[Item(s) to be Amended] 0007 

[Method of Amendment] Modification 

[The contents of amendment] 

[0007] 

Therefore, the purpose of this invention is offering the high-pass 

filter which decreases the sensibility of static discharge, without 

causing the increment in loss, and generating of a higher harmonic. 

[Procedure amendment 4] 

[Document to be Amended] Specification 

[Item(s) to be Amended] 0010 

[Method of Amendment] Modification 

[The contents of amendment] 

[0010] 

Furthermore, a high-pass filter has the advantage that it may be built 

with a discrete device, and you may be accumulated and built. 

[Procedure amendment 5] 

[Document to be Amended] Specification 

[Item(s) to be Amended] 0011 



[Method of Amendment] Modification 
[The contents of amendment] 
[0011] 

Moreover, the high-pass filter for ESD protection has the advantage that 
operation is easy and does not need the mechanical means for more than 
this, for example, protection. Furthermore, the user of a mobile phone 
has the advantage of remaining as it is and being in the condition that 
it can already use, for example, even if the user itself does not have 
to do management of protection and does not give a safeguard any more by 
the user. 

[Procedure amendment 6] 

[Document to be Amended] Specification 

[Item(s) to be Amended] 0012 

[Method of Amendment] Modification 

[The contents of amendment] 

[0012] 

Furthermore, the gestalt of advantageous operation is included in claim 

2 - claim 19. 

[Procedure amendment 7] 

[Document to be Amended] Specification 

[Item(s) to be Amended] 0013 

[Method of Amendment] Modification 

[The contents of amendment] 

[0013] 

According to claim 13, there is an advantage that a discrete device can 

arrange near the antenna connector. An electronic circuitry can be 

further protected from all high-voltage pulses by this. 

[Procedure amendment 8] 

[Document to be Amended] Specification 

[Item(s) to be Amended] 0014 

[Method of Amendment] Modification 

[The contents of amendment] 

[0014] 

It is because this with the advantage that a single multilayer component 

can be used can adjust the high-pass filter component accumulated by the 

multilayer circuit or the thin film with low pass filter crossroads and 

high-pass filter crossroads according to an individual, respectively 

according to claim 14 and claim 15. 

[Procedure amendment 9] 

[Document to be Amended] Specification 



[Item(s) to be Amended] 0036 
[Method of Amendment] Deletion 



[Translation done. ] 
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L With regard to the language, this opinion has been established on the basis of the international application in the language in 
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□ This opinion has been established on the basis of a translation from the original language into the following 

language , which is the language of a translation furnished for the purpose of international search 

(under Rules 12.3 and 23.1(b)). 
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a. type of material 

□ a sequence listing 
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b. format of material 

□ in written format 

□ in computer readable form 

c. time of filing/furnishing 

□ contained in the international application as filed. 

□ filed together with the international application in computer readable form 

□ furnished subsequently to mis Authority for the purposes of search. 

3. □ In addition, in the case that more than one version or copy of a sequence listing and/or table relating thereto has been 



filed or furnished, the required statements that the information in the subsequent or additional copies is identical to that 
in the application as filed or does not go beyond the application as filed, as appropriate, were furnished. 
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Novelty (N) 


Claims 


1-6 
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Claims 




NO 


Inventive step (IS) 


Claims 


1-6 
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Claims 
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Industrial applicability (IA) 


Claims 




YES 


Claims 
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2. Citations and explanations: 

Document 1: JP 2002-246942 A (Sony Corporation) 
August 30, 2002, paragraphs 0020-0034, Fig. 1 
EP 1265370 Al and US 2003/0181167 Al 

Document 2: JP 2003-209454 A (Matsushita Electric Industrial Co., Ltd.) 
July 25, 2003, paragraphs 0117-00140, 0156, and 0159, Figs. 10 and 11 
EP 1311063 A2 and US 2003/0092397 Al 

Document 3: JP 2003-133989 A (Hitachi Metals, Ltd.) 
May 9, 2003, paragraph 0050, Figs. 2 and 10 
EP 1418680 Al and US 2004/0266378 Al 

About Claims 1 to 3: 

To construct the second capacitive element included in the high pass filter constituting the diplexer with a ground 
electrode provided on a dielectric layer closer to the bottom surface of the dielectric body and an opposing electrode is 
known in the related art, as described in Document 3 (refer to paragraph 0050, Figs. 2 and 10). If it easy for one skilled in 
the art to employed this known art to the high pass filter constituting the diplexer according to Document 1 or 2. 

Accordingly, Claims 1 to 3 according to the invention does not establish nonobviousness on the basis of the Document 
1 or 2 referred to in the international search report and Document 3 referred to in the international search report 

About Claims 4 to 6: 

Document 3 (refer to paragraph 0050, Figs. 2 and 10) describes a structure in which low pass filters are provided both 
between a diplexer and a second switch circuit and on the transmission signal input unit side of the second switch circuit and 
a configuration in which the dielectric elements constituting the low pass filters are disposed in different areas when viewed 
from the top. 

Accordingly, Claims 4 to 6 according to the invention does not establish nonobviousness on the basis of the Document 
1 or 2 referred to in the international search report and Document 3 referred to in the international search report. 
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